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1.0 INTRODUCTION 

This document presents the Work Plan for the Resource Conservation and Recovery Act 

(RCRA) Facrlity Investigation/Comprehensive Environmental Resource, Compensation, aud 
Liability Act (CERCLA) Remedial Investigation (RFI/RI) for Operable Unit No. 12 (OUl2) 
at the U.S Department of Energy (DOE) Rocky Flats Plant (RFP) in Jefferson County, 

Colorado. 

This investigation IS part of a comprehensive, phased program of site characterization, 
remechal investigations, feasibility studies, and remcdial/corrective actions current$ in 
progress at RFP. These investigations are pursuant to an Interagency Agreement (IAG) 

between the DOE, the U.S. Environmental Protection Agency (EPA), and the State of 
Colorado Department of Health (o dated January 22,1991 (DOE, 1991a). The LAG 
program developed by DOE, EPA, and CDH addresses RCRA and CERCLA issues, and 

outlines the activities to be pursued at six operable units at RFP. Although the IAG requires 
general compliance with both RCRA and C E R U  EPA is the lead agency for the OU12 
RFI/RI and, as stated in the IAG, EPA shall address requirements primarily under CERCLA 
In acoordance with the LAG, the CERCLA terms "Remedial Investigation" 0, "Feasiiility 

Study" (FS) and "Individual Hazardous Substance Site" (IHSS), are used in this document. 

40103-1WEClTON 1 A@ 6,1992 
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The operable umt mvestigations are supported by numerous other sitmde programs 

including, but not M t e d  to: Background Geochemical Characterization (EG&G, 199Oa 
and EG&G 1992f), Sitewide Geologic Characterization (EG&G, 1991% 1991c, and 1992b), 
Historical Release documentation (EG&G, 1992c) and sitewide ground watex monitoring 
of RCRA regulated units (EG&G, 1992g). These programs, as well as summaries of previous 
investigations at RFP which support the OU12 RI, are mentioned in Sections 13  and 2.0 

of this plan. 

As required by the IAG, this Phase I Work Plan addresses characterization of the nature 
and extent of potenhal contamination associated with OU12 IHSSs. The primary emphasis 
at OU12 IHSSs is to characterize potential soil contamination associated with historical spills 

or releases. The term "mils" in this context 1s interpreted to mean vadose zone (unsaturated) 
surfiaal deposits. The RFI/RI will also mvestigate the nature and extent of surface water, 
ground water, and air contamination and evaluate potential contaminant migration pathways. 

In this Work Plan, existing information IS summarized to characterize OUl2, data gaps are 
identified, Data Quality Objectives @Qos) are established, and a Field Sampling Plan (FSP) 
is developed to characterize site physical features and to define nature and extent of potential 
contaminant sources. Components of the Baselme Risk Assessment Plan (BRAP), including 
the HumanHealth Risk Assessment Plan and Environmental Evaluation Work Plan, are also 

included in this Work Plan. 

The RFI/RI will be conducted in accordance wth the Interim Final RFI Guidance @PA, 
1989a) and Interim Final Guidance for Conducting Remedial Investigations and Feasiiility 
Studies Under CERCLA @PA, 1988a). Exuting data and the data generated by the RFIm 

40103-1\SRCHON 1 Ahy 6, 1992 
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wdl be used to begin developing and screening remedial alternatives and to estimate the risks 

to human health and the environment posed by potential contamination within OU12. 

l.1 ENVIRO- -ON P R O G U  

The DOE Environmental Restoration (ER) Rogram, designed for investigation and cleanup 
of environmentally contaminated sites at DOE facihties, is being implemented in five phases. 
Phase 1 (Installation Assessment) includes preliminq assessments and site inspections to 
assess potential environmental concerns. Phase 2 (Remedial Investigations) includes planning 
and implementation of sampling programs to delineate the magnitude and extent of 
contamination at specific sites and evaluate potential con taminant migration pathways. Phase 
3 (Feasibility Studies) includes evaluation of remedial alternatives and development of 
remedial action plans to mitigate enwonmental problems identified in Phase 2 as needing 

correction. Phase 4 @ e m d  Design/Ftemedml Action) includes design and implementation 
of site-specific remedial actions selected on the basis of Phase 3 feasibility studies. Phase 
5 (compliance and Verification) includes monitoring and performance assessments of 
remedial actions as well as verification and documentation of the adequacy of remedial 
actions carried out under Phase 4. Phase 1 has been completed at the Rocky Flats Plant 
W E ,  1986), and this plan is the initial component of Phase 2 (Remedial Investigations) 
for OU12. 

u- 
This Work Plan presents an evaluation and summary of previous data and investigations, 
defines DQOs and data needs based on that evaluation, specifies RFI/RI tasks, and presents 
the FSP for the RFI/RI. 

40103-1\sECITON 1 h 6 ~  6.1992 
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Section 1.0 provides introductory information about the RF'I/lU for OUlZ, including general 
history and physical setting of the RFP and surrounding region. Section 2.0 (Site 
Characterization) presents a comprehensive review and analysis of available historical 
information, previous site investigafions, recently published reports, available data, and past 
and present activities pertinent to OU12. Included in Section 2.0 are characterization results 
for site geology and hydrology, as well as the knom nature and extent of contamination in 
soils, ground water, and surface water. Additlonally, Section 2.0 presents a conceptual model 
for con taminant migrabon and exposure pathways based on site physical characteristics and 
available information regarding the nature and extent of contamination. Section 3.0 presents 
potenbal sitewide Applicable or Relevant and Appropriate Requirements (ARARs), as 

required by the IAG, and a discussion of their application to the RFI/RI activities at OU12. 
Section 4.0 discusses the DQOs and Work Plan rationale for the RFI/RI, including data 
quality objectives for supporting feasibility study and baseline risk assessment needs. Section 
5.0 specifies tasks to be performed for the RFI/RI. Section 6.0 presents the FSP to meet 
the objectives presented in Section 4.0. The schedule for performance of RFI/FtI activities 
is presented in Section 7.0. The Baseline Human Health Risk Assessment Plan is discussed 
in Section 8.0, and the Environmental Evaluation Work Plan (EEWP) is discussed in Section 
9.0. The site-specific Quality Assurance Addendum (QAA) for OU12 is discussed in Section 
10.0. Section 11.0 provides references. 

.- 

The appendices contain available supportmg mformation used to characterize the physical 
setting and contamination at OU12. Appendices A through F are referenced in Section 2.0. 

Available analytical data, obtained from the EG&G Rocky Flats Emrironmental Database 
System (RFEDS), are presented in Appendix A. These data are in the process of being 

4 0 l M l W ~ O N  1 May 6.1992 



EaLG ROCKY FIATS PLANT 

Operabk Udt l2 
RPI/Rl work ph. 

~ 

WnrUl 211do.wP-Ou12 1 
Section No 10,- 0 
pue S d U  
Effective D8te hf8y 6,1992 
Orlpnlutlon Remedirtion P q m n  

validated in accordance with EMD Qual~ty Assurance (QA) procedures. As of early 1992, 
approximately 60 percent of the data has been validated. These data cau be considered only 
qualitative measures of the d y t e  concentrations. 

Appcnduc B contam RCRA contingency plan implementation reports, Appendix C contains 
radiometric surveys requested in the IAG and completed at RFP from 1981 to 1989, Appendix 
D contains borehole logs used in subsurface characterization of OU12, and Appendix E 
contains RCRA ground water qualrty monitoring information for select wells upgradient and 
downgradient of OU12. Appendix F contains engineering drawings of footing drain locations 
in OU12, and Appendix G contains procedures for field measurements referenced in Section 
6.0 Field Sampling Plan. 

1.3 BEGIONAL AND PLANT SITE BACKGROUND 1 N F O m O r ) l T  

The following sections provide general information on RFP and the mounding region, 
including RFP history, regional land use and population data, and site conditions. Site- 
specific conditions at OU12 are addressed in Section 2.0. 

13.1 
RFP is a government-owned, contractor-operated facility, which is part of the nationwide 
Nuclear Weapons Complex The plant was operated for the U.S. Atomic Energy Commission 
(AEC) from its inception in 1951 until the AEC was dissolved in January 1975. At that time, 

responsiiility for the plant was assigned to the Energy Researcb and Development 
Administration (ERDA), which was succeeded by DOE in 1977. Dow Chemical U.S& an 

operating unit of the Dow Chemical Company, was the prime operating contractor of the 
fauhty from 1951 untd June 30, 1975. Rockwell International was the prime contractor 
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responsible for operating the RFP July 1,1975, until December 31,1989. EG&G became 
the prime contractor at RFP on January 1,1990. 

Operations at RFP consist of fabrication of nuclear weapons components from plutonium, 
uranium, and other, nonradioactive metals (principally beryllium and stainless steel). Parts 

made at the RFP are shipped elsewhere for assembly. In addition, the RFP reprocesses 
components after they are removed from obsolete weapons for recovery of plutonium. Other 
activities at RFP include research and development in metallurgy, machining, nondestructive 
testing, coatings, remote engineering, chemistry, and physics. Both radioactive and 
nonradioactive wastes are generated in the production process. Current waste handling 
practices involve onsite and offsite recycling of hazardous materials, onsite storage of 
hazardous and radioactive mixed wastes, and offkite disposal of solid radioactive materials 

at another DOE facility. However, RFP operating procedures historically included both 
onsite storage and disposal of hazardous, radioactive, and radioactive mixed wastes. 

Prefiminarv assessments under the ER Program identified some of the past onsite storage 
and disposal locations as potential sources of environmental contamination. 

133 ous Invest- 
Various sitewide studies have been conducted at RFP to characterize environmental media 

and to assess the extent of radiological and chemical contaminant releases to the environment. 
The investigations performed prior to 1986 were summarized by Rockwell International 
(1986a) and include the following: 

1. Detailed description of the regional geology (Malde, 1955; Spencer, 1961; Scott, 

1960, 1963, 1970, 1972, and 1975; Van Horn, 1972 and 1976; Dames and Moore, 
1981; and Robson, et al, 1981a and 1981b) 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

Several drilling programs b e m g  in 1960 that resulted in construction of approxi- 
mately 60 monitoring wells by 1982 

An investigation of surface water and ground water flow systems by the U.S. Geolog- 
ical Survey (Hurr, 1976) 

Environmental, ecological, and public health studies that culminated in an 

Environmental Impact Statement (DOE, 1980) 

A summary report on ground water hydrology Using data €tom 1960 to 1985 mdro- 
Search, 1985) 

A preliminary electromagnetic swey of the plant perimeter (Hydro-Search, 1986) 

A soil-gas survey of the plant perimeter and buffer zone (Tracer, 1986) I 

Routine environmental monitoring programs addressing air, surface water, ground 

water, and soils (Rockwell, 1975 through 1985, and 1986b). 

In 1986, two major investigations were completed at the plant. The first was the DOE 
Comprehensive Envuonmental Assessment and Response Program (CEARP) Phase 1 

Installation Assessment (DOE, 1986), which included analyses and identification of current 
operational activities, active and inactive waste sttes, current and past waste management 
practices, and potentd environmental pathways through which con taminants could be 
transported. CEARP later was succeeded by the ER Program. A number of sites that could 
potentially have adverse impacts on the environment was identified. These sites were 
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designated as Solid Waste Management Units (SWMUs) by Rockwell International (1987). 

In accofdsulce with the IAG, SWMUs are now designated as IHSSs, and are divided into 
three categories: 

1. Hazardous substance sites that will continue to operate and need a RCRA operating 

pe-t 

2. Hazardous substance sites that will be closed under RCRA interim status 

3. Inactive hazardous substance sites that will be investigated and cleaned up under 
Section 3004(u) of RCRA or under CERCU. 

The second major investigation completed at RFP in 1986 involved a hydrogeologic and 
hydrochemical characterization of the plant site. Plans for this study were presented by 
Rockwell International (1986c and 1986d), and study results were reported by Rockwell 
International (1986e). Investigation results identified areas considered to be significant 
contributors to environmental contamination. Other investigations conducted previously that 
relate more directly to characterization of the OU12 area are mentioned in Section 23 of 
this document. 

133 -1- 

133.1 Location 
RFP is located in northern Jefferson County, Colorado, approximately 16 miles northwest 
of Denver (Figure 1-1). Other surrounding cities include Boulder, Westminster, and Arvada, 
all of which are located less than 10 miles to the northwest, east, and southeast of RFP, 
respectively. The RFP consists of approximately 6,550 acres of federal land in Sections 1 
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through 4 and 9 through 15 of 'I2S, R70W, 6th Principal Meridian. Most plant structures 

are located within a protected central area site of approximately 400 acres, and surrounded 
by a buffer zone of approximately 6,150 acres. 

RFP is bounded on the north by State Highway 128, on the east by Jefferson County Highway 

17, (also known as Indiana Street), on the south by agricultural and industrial properties and 

Highway 72, and on the west by State Highway 93 (Figure 1-1). 

133.2 
RFP is located along the eastern edge of the southern Rocky Mountain region immediately 
east of the Colorado Front Range. The plant site is situated on a broad, eastwarddoping 
pediment that is capped by alluvial deposits of Quaternary age (Rocky Flats AUuvium). The 
pediment suTf8cc has a fan-like form, with its apex and distal margins approximately 2 miles 

east of RFP. The tops of alluvial-covered pediments are nearly flat but slope gently eastward 
at 50 to 100 feet per mile (EG&G, 1991a). At RFP, the pediment surface is dissected by 
a series of east-northeast trending streamat valleys. The valleys containing Rock Creek, 
North and South Walnut Creeks, and Woman Creek lie 50 to 200 feet below the level of 

the older pediment surface. These valleys are incised into the bedrock underlying alluvial 

deposits, but most bedrock is concealed beneath colluvial material accumulated along the 
gentle d 9  slopes. The combined effects of streamat topographic relief and the shallow 

dip of the bedrock units beneath RFP suggest a potentially shallow depth to the Laramie 

Formation in the valley bottoms. 

1333 Meteorolonv 
The area surrounding RFP has a semiarid climate characteristic of much of the central Rocky 

Mountain region. Based on precipitation averages recorded between 1953 and 1976, the 
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mean annual precipitation at the plant 1s 15 inches. Approximately 40 percent of the 
precipitation falls during the spring season, much of it as wet snow. Thunderstorms (June 
to August) account for an addtional30 percent of the annual precipitation. Autumn and 
winter are drier seasons, with snowmelt accounting for 19 and 11 percent of the annual 

precipitation, respectively. Snowfall averages 85 inches per year, falling from October through 

May (DOE, 1980). 

Evaporation from the RFP area is estimated from several sources. Evaporative losses from 
"Class APlan" measurements gathered during several studies have been translated into actual 

annual evaporation ranging from 28 inches per year (Kohler et.al., 1955) to approximately 
46 inches per year @PA, 1983). The most commonly reported values of annual evaporation 
for the area are 38 to 40 inches per year. Values would be greater if evapotranspirative rates 
were included. 

Winds at RFP, although variable, are predominantly from northerly directions. Stronger 
winds occuf during the winter, and due to its location near the Front Range the area 

occasionally experiences Chinook winds with gusts up to 100 miles per hour. The canyons 
along the Front Range tend to channel the air flow during both upslope and dowaslope 
conditions, especially when there is strong atmospheric stability (DOE, 1980). 

Figure 1-2 presents the wind rose for the FWP area using data from 1990. The figure shows 

that approximately 20 percent of the time the wmd is €tom the northwest and 15 percent of 
the time from the northeast. The highest velocitywinds (greater than 15 meters per second) 
are generally from the northwest. Winds also originate from the southeast approximately 
10 percent of the time with velocities between 7 and 15 meters per second. Based on the 
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above information, the area to the southeast of RFP could be impacted by atmospheric 
dispersion from RFP. 

Rocky Flats meteorology is strongly influenced by the diurnal cycle of mountain and valley 

breezes. ' h o  dominant flow patterns exist, one during daytime and one at night. During 
daytime hours, as the earth heats, air tends to flow toward the higher elevations (upslop). 
During upslope conditions air flow generally moves up the South Platte River Valley and 
then enters the canyons into the Front Range. After sunset, the air against the mountain 
side is cooled and begins to flow toward the lower elevations (downslope). During downslope 
conditions, air flows down the canyons of the Front Range onto the plains. 

Temperatures at RFP are moderate. Extremely wam or cold weather is usually of short 
duration. On average, daily summer temperatures range from 55 to 85 degrees Fahrenheit 
(" F), and winter temperatures range from 20 to 45" F. Temperature extremes recorded 
at the plant range from 102" F on July 12,1971, to -26" F on January 12,1963. The %year 

daily average maximum temperature for the period 1952 to 1976 is 76' F, the daily minimum 
is 22" F, and the average me811 is 50" F. Average relative humidity is 46 percent (DOE, 
1980). 

Review of historical climatological data for RFP has indicated that some of the data are 
invalid under current quality standards. 1989 and 1990 RFP monthly and annual 

environmental monitoring reports prepared by EG&G (EG&G, 1989, 199Oc) contain 
climatological data that has been vahdated under current quality assurance protocol. 

133.4 SwfaceW- 

1 
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Three intermittent streams that flow generally from west to east drain the RFP area. These 
drainages are Rock Creek, Walnut Creek, and Woman Creek (Figure 1-3). 

Rock Creek drains the northwestern corner of the M e r  zone and flows northeastward 
through the buffer zone to its offsite confluence with Coal Creek. Rock Qreek is peripheral 
to the RFP facility and IS not kaown to have been impacted by RFP activities. North and 
South Walnut Creeks and an unnamed tri'butary drain the northern portion of RFP. These 
three forks of Walnut Creek join in the buffer zone and flow to Great Western Reservoir 
approximately one mile east of the confluence. Flow is diverted around Great Western 
Reservoir into Big Dry Creek via the Broomfield Diversion Ditch. Rock Creek, North and 

South Walrmt Creeks, and the unnamed tributary are intennittent streams. Flow generally 
occus in these streams only after precipitation events and spring snowmelt. An east-west 
trendmg interfluve separates Walnut Creek from Woman Creek. OU12 is situated on this 
interfluve and OU12 surface water drains to these creeks as shown on Figure 1-4. Woman 
Creek drains the southern Rocky Flats buffer zone and flows eastward into Standley Lake 
with periodic diversions into Mower Reservoir. 

Surface water retention ponds constructed to control runoff from RFP are also depicted on 
Figure 1-3. The retention ponds are located on North Walnut Creek, South Walnut Creek 
and Woman Creek. The areas of the plant that drain to these respective drainages are shcnrvn 
on Figure 1-4. The series of retention ponds known as the A-series are located on North 
Walnut Creek, the B-series retention ponds are located on South Walnut Creek, and the 
C-series retention ponds are located on Woman Creek. The A-series ponds on North Walnut 
Creek are designated A-1, A-2, A-3, and A-4 from west to east. They receive runoff from 
the western and northern port~ons of the plant site, including the 100,300, and portions of 

the 700 Building areas. The B-senes ponds on South Walnut Creek are designated B-1, B-2, 
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B-3, and B-4, and receive surface water runoff from the central portion of the plant site 
including the majority of OU12. Ponds C-1 and C-2 are located in the Woman Creek 
drainage and receive runoff from the southern portion of the site. Figure 14 indicates a 
relatively d portion of the OU12 area drains to Woman Creek, including the extreme 
Western and southern portions of the 400,600, and 800 Building areas. 

The South Interceptor Ditch is located between the RFP main production facility and Woman 
Creek. The South Interceptor Ditch collects runoff from the southern portion of the 
production facility and diverts it to pond C-2, where it is monitored in accordance with RFP 
National Pollutant Discharge Elimination System (NPDES) permit. 

1335 E&gy 
Avariety of vegetation is found within the buffer zone surrounding RFP. Included are species 
of flora representative of tall-grass prairie, short-grass plains, lower montane, and foothill 

ravine regions. Riparian vegetation exists along RFP drainages and in wetlands. Since 

acquisition of RFP property, vegetative recovery has occurred, as evidenced by the presence 
of disturbance-sensitive grass species such as big bluestem @ndmpqon germdir3 and side 
oats grama (Bouteloua curtigmdula ). No vegetative stresses attributable to hazardous waste 
contamination have been identified (DOE, 1980). 

The fauna inhabiting RFT and its buffer zone consist of species associated with western 
prairie regions. The most common large mammal is the mule deer (Odocoikus hemionw), 

with an estimated 100 to 125 permanent residents. There are a number of small Carnivores, 
such as the coyote (Canis htmns), red fox (Vd’jidva), striped skunk (ephitis mephitis), and 

long-tailed weasel (usteZa jkmfu). Small herbivores can be found throughout the plant 
complex and buffer zone, mcluding species such as the pocket gopher (Thomomys taZpokies), 
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cottontail ( S y Z u ~ s p . )  around buildings and dong drainages, white-tailed jackrabbit (Lepus 
t o w d ) ,  and the meadow vole (butus penmyh-) (DOE, 1980). 

commonly observed birds include western meadowlarks (Shuneua neglectz), homed larks 

(Eremophila d'), mourning doves (zenardure ' maaaure), and vesper sparrows (Pooecetes 
gmmineur), western kingbirds (Z)vunms v o c i f m ) ,  black-billed magpies (Pica pica), 

American robins (Turdus migratorius), and yellow warblers (Dendroicu magnolia). Killdeer 
(Chamdrircs vocifew), and red-winged black birds &e&pphaniceUs) are seen in areas 

adjacent to ponds. Mallards (Anas platyrhynochos) and other ducks @nas sp.) frequently 
nest and rear young on several of the ponds. Common birds of prey in the area include 
northern harriers (Cimus cyunew), red-tailed hawks (Buteo jamaicenris), ferruginous hawks 
(Buteo regalis), rough-legged hawks (Buteo lagopus), American Kestrels (Falco sparverius) 
and great homed owls (Bubo Virginianus) (DOE, 1980). 

Bull snakes (PiRCophrs melanoreucus) and rattlesnakes (Cmths sp.) are the most frequently 
observed reptiles. Eastern yellow-bellied racers (Coluber conrtridorflavivortris) have also 

been seen. The eastern short-homed lizard (Phrynoom dougZussi b nvinxrtn) has been 
reported on the site, but these and other lizards are not commonly observed. The westem 
painted turtle (Chrysemyspicta) and the western plains garter snake (ntmnnophis mdix) are 

found in and around many of the ponds (DOE, 1980). 

Wetlands play an important role in ecosystem processing and in providing habitat to avariety 
of plant and animal species. Wetlands at RFP were identified in conjunction with the 
National Wetlands Inventory (1979) and field checked by U.S. Army Cop of Engineers 
personnel to veri@ theu jurisdictional status (EG&G, 199Od). "&ere are approximately 107 

acres of aerial wetlands and 84,970 feet of linear wetlands within the Rocky Flats site. In 
4OlM1WECl'ION 1 May 6,1992 
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addition, there are approximately 156 acres of aerial wetlands and 14,190 feet of linear 
wetlands outside of the Rocky Flats site whch are generally to the east of the ste. Of the 
156 acres of aerial wetlands outside of the Rocky Flats site, 140 acres can be attributed to 
Great Western Reservoir (EG&G, 199Od). 

Within the Rocky Flats site, six ephemeral streams traverse the property. Of these, Walnut 
Creek, South Walnut Creek, and Woman Creek are relatively important because they drain 
the site. The other three streams in the general area of the RFP are Coal Creek, Rock 
Creek, and Leyden Gulch. The headwaters of Walnut Creek and South Walnut Creek occut 

within the Rocky Flats site and generally flow eastward. South Walnut Creek is tributary 

to Walnut Creek which flows into the Great Western Reservoir. The beadwaters of Woman 
Creek occur in the area, draining the south side of the Rocky Flats site, and flowing eastward 
into Standley Lake. Coal Creek and Rock Creek flow northward outside of the RFP area. 

Leyden Gulch is tributary to Leyden Lake. Coal Creek and Rock Creed drain the northern 
part and Leyden Gulch drains the southern part of the area. Wetlands along the creeks are 
dominated by a narrow band of cattails, with occasional cottonwoods, wiliows, and other 
shrubs (EG&G, 199Od). 

Aquatic life is not well developed in the streams, wastewater discharge systemponds, or other 
ponds. Black bass (probably largemouth bass, Mimptterus salmoides), fathead minnows 
(Pimephalespmmelas), and bluegills (Lepomis r n a m c h )  were reported in one or more 
of the ponds (W-W Services, 1976). Data from 1976 indicates that crayfish and benthic 
macroinvertebrates, including the relatively sensitive sideswimmers (Ampbipoda), mayflies 

(Ephemeroptera), caddisflies ("richoptera), and faculative organisms, were found primarily 
in Pond B4 and in Woman Creek (W-W SeMes, 1976). Current studies (December 1990 
to August 1991) in the protected area, OU1 and OU2 have added golden shiner (Ndet~@onw 
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crysoleucar), creek chub (Semotirus atmmaculatus), stoneroller (Cmpstoma tammabun), 

white sucker (Gztostomus cornmemom), and green sunfisb (Lepomir cyanellus) to the list and 
verified the presence of fathead minnows and largemouth bass. Current studies have also 

added six amphbians, three of whch are common: tiger salamander (Ambystoma n'grinum), 
boreal chorus frog (Pseudauis &idatus), and northern leopard frog ( h p i p i m ) .  

Ecological surveys for identification and management of threatened and endangered species 
at RFT have been conducted according to EG&G Environmental Management Department 
SOPs, Volume 5.0, Ecology. The SOPs have been approved for use on RFI/RIs by EPA, 
CDH, U.S. Fish and Wildlife Service (USFWS) and the Colorado Division of Widlife 
( O W ) .  Plant and animal species which have been documented at RFP have been 
summarized in a Species of Concern (SOC) Speues Compliance List along with the preferred 
habitat of the species and the tune of year the species may be present. Of the species 
identilied, only the forktip three awn (Attirtziitz basintmea) is likely to occur other than a 

transient at any of the OU12 IHSSs. The table and a discussion of its potential applicability 
to OU12 are in Semen 9.0, Environmental Evaluation Work Plan. Applicability is 
determined either by sightings of the species in OU12 or the presence of preferred habitat. 

1.33.6 Use U d  POD- 
The population, economics, and land use of areas surrounding RFP are descn'bed in a 1989 
Rocky Flats vicinity demographics report prepared by DOE (DOE, 1991b). This report 
divides general use of areas within zero to ten miles of RFP into residential, commercial, 
industrial, parks and open spaces, agricultural and vacant, and institutional classifications, 
and also considers current and future land use near RFP. 
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The majority of residential use within five miles of RFP is located immediately northeast, 
east, and southeast of the plant. The 1989 population distribution within five miles of the 
RFP main production facility (i.e., the center of the RFP site) is illustrated in Figure 1-5. 
Commercial development is concentrated near residential developments north and southwest 
of Standley Lake as well as around Jefferson County Airport, approximately three miles 

northeast of RFP. Industrial land use within five miles of the plant is limited to Quarrying 

and mining operations. Open space lands are located northeast of RFP near the City of 
Broomfield and in small parcels adjoining major drainages and small neighborhood parks 
in the cities of Westminster and Arvada. The west, north, and east sides of Standley Lake 
are encompassed by Standley Lake Park open space. Irrigated and non-irrigated cropkIl1cIs, 
producing primarily wheat and barley, are located north and northeast of RFP near the Cities 
of Broomfield, Lafayette, Louisville and Boulder, and in scattered parcels adjacent to the 
eastern boundary of the plant. Several horse operations and small bay fields are located south 

of RFP. The demographc report characterizes much of the vacant land adjacent to RFP 
as rangeland (DOE, 1991b). 

Future land use in the vicin~ty of RFP most likely involves continued urban expansion, 

increasing the density of residential, commercial, and perhaps industrial land use in the areas. 
The expected trend in population growth in the vicinity of RFP is also addressed in the DOE 
demographic study (DOE, 1991b). The report considers expected variations in population 
density by comparing the current (1989) setting to population projections for the years 2") 

and 2010. A 21-year profile of projected population growth in the vicinity of RFP can thus 

be examined. DOE'S projections are based primarily on long-term population projections 
developed by the Denver Regional council of Governments (DRCOG) and reported in the 
DOE demographic study (DOE, 1991b). Estimated population density and distriition 
around RFP for the years 2000 and 2010 are shown in Figures 1-6 and 1-7, respectively. 
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133.7 
Soils in the vicinity of RFP have been mapped by the Soil Conservation Service and are 
presented on Figure 1-8. As shown on the figure, three predominant soil series OCCUT at the 
plant site including the Nederland, Flatirons, and Denver series. Nederland series soils are 
mapped near South Walnut Creek, unnamed triitaq of Walnut Creek, and Woman Creek 
drainages. Nederland series soils CoIlSisf of deep, well drained soils on piedmont fan terraces, 
alluvial terraces, stable summits, and terrace escarpments (Soil Conservation Service, 1980). 

Flatiron series soils are mapped througbout most of the RFP controlled area, including most 
of the OU12 area. Flatiron smes sods consist of deep, welldrained soils on high terraces, 
hill slopes and piedmonts. The soils formed are most commonly noncalcareous, cobbly, 
stoney, gravelly, and loamy material of the Rocky Flats Alluvium (Soil conservation Service, 
1980). 

Denver Midway-Kutch soil complex is shown on Figure 1-8 as the next mappable unit to 

Nederland Series soils in the RFP drainages. Denver series soils consist of deep, well drained 
soils on fans, high terraces, hill slopes, and table lands. The soils are formed in calcareous, 
clayey material derived from mudstone and shale (Soil Conservation Senrice, 1980). Kutch 
series soils are similau to those described for Denver series, but are found on shoulders, 
ridges, and hill slopes. Midway series soils also are on bill slopes and ridge crests, and formed 
in calcarm, clayey material derived from shale and mudstone. 

133.8 ~ G e ~  
RFT is located on a broad, eastward-sloping pediment surface along the western edge of the 
Denver Basin (Figure 1-9). The area is underlain by more than 10,OOO feet of Pennsylvanian 
to Upper Cretaceous sedimentary rocks that have been locally folded and faulted. Along 
the foothills west of RFP, sedimentary strata are steeply east-dipping to overturned. In the 
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western buffer zone, Upper Cretaceous sandstones of the Laramie formation make up an 

east-dipping (45" to 55") hogback that strikes approximately north-northwest (Scott, 1960). 
Immediately east of the hogback, steeply dipping sedimentary strata abruptly flatten to less 
than 2 degrees under and east of RFP @G&G, 1991a, 1992b). The sedimentary bedrock 

is unconfomably overlainby Quaternary alluvial gravels that cap pediment surfaces of several 
distinct ages as shown in Figure 1-9 (Scott, 1963). 

Figure 1-10 shows the local stratigraphc section for the Rocky Flats area Upper Cretaceous 
bedrock mts directly underlying RFP and pertinent to plant site hydrogeology include, in 
descending stratigraphc order, the Arapahoe Formation, the Laramie Formation, the Fox 
Hills Sandstone, and the Rerre Shale. These bedrock units and the overlying d c i a l  

Quaternary Deposits surfacing in the RFP vicinity are shown on Figure 1-11 and described 
below. A regional geologic cross section of the vicinity is shown on Figure 1-12. The east- 

west trending cross section depicts geology approximately one mile north of the plant site, 
and is shown as section A-A' on Figure 1-11. Figures 11 and 12 are taken from the Final 
Report of the Phase II Surface Mapping Program (EG&G, 1992b). 

De- 
The Quaternary-age deposits in the RFP area, shown in Figures 1-9 and 1-11, have been 
categorized into pediment coyer and valleyfill. The Roclry Flats, Verdos, and Slocum 
Auuviums represent pediment covers. The valley-fill alluviums include the Lnuviers and the 

Broadway Alhmnuns ' . Additional recent alluvial valley-fill deposits include the Piney Creek 
and Post Piney Creek Alluviums (EG&G, 1991~). 

The Rocky Flats Alluvium is the oldest alluvial deposit in the Denver area, east of the Front 
Range. The alluvium consists of poorly sorted, angular to rounded, coarse gravels, sands, 
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and gravelly clay. m c h e  amounts vary from trace to abundant (EG&G, 1991~). Dominant 
lithologies include detritus from Precambrian quartzite, schist, and gneiss deposited by Coal 

Creek. Thickness at the type locality just south of RFP is 50 feet, and ranges from 10 to 90 

feet (Machette, et al, 1976). Alluvial thickness in the OU12 area is presented in Section 2.0. 
As shown on Figures 1-9 and 1-11, the RFP overlies Rocky Flats Alluvium. 

Depositional environments east of the Front Range in the Late Cretaceous period were 
influenced by the Laramide Orogeny whch resulted in the uplift of the ancestral Colorado 
Front Range Mountains. The uplift caused a regression of the intercontinental Cretaceous 
sea from the west to the east, resulting in a lateral progradation of Pierre Shale prodelta 
shales and siltstones, Fox Hills Formation delta front sandstones, Laramie Formation delta 
plain sandstones, claystones, and coals, and Arapahoe Formabon fluvial conglomerates, 
sandstones and claystones (Weher, 1973). 

The above-mentioned formations are relatively distinct, from a regional perspective, reflecting 
increasingly higher gradients of deposition with correspondingly higher energy facies. 
However, lateral and vertical variations in the depositional history of the Arapahoe Formation 
have been observed as a function of localized tectonic surges, creating the accumulation of 
higher energy, braided stream facies south of RFP in the Golden area, whereas lower energy, 
meandering stream facies occuf in the RFP area. The 1 
for RFF' (EGBtG, 1991~) contains one interpretation of the sequence of deposition for the 

Laramie and Arapahoe Formations. However, it presents two different interpretive maps 

showing the lateral distribution of the uppermost Arapahoe sandstone. Tbe fkst interpreta- 
tion shows a single continuous meandering channel system containing channel and point bar 

. .  
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deposits. The second interpretation depicts a multiple channel system containing migrated 
channel and point bar deposits (EGBtG, 1991~). 

The Arapahoe Formation is the uppermost bedrock unit underlying RFP and consists 
primarily of claystones and silty claystones in the RFP area The Arapahoe Formation has 

been reported to be approximately 150 feet thick in the center of RFP (EGBtG, 1991~). At 
least five mappable sandstones have been identified within the formation. Arapahoe Number 
One Sandstone crops out in the RFP area and varies from 0 to 27 feet thick. Its areal extent 
has beenpredicted according to the two depositional interpretations discussed above (EG&G, 
1991c). 

Lithologic similarities of the Laramie and Arapahoe Formations makes definition of the 
contact between the formations difficult. The surface mapping program of the RFP area 
was conducted during 1991 as part of the sitewide Phase II Geologic Characterization efforts 

(EGBtG, 1992b). In this study, the base of the Arapahoe Formation was correlated to the 

base of Number One Sandstone. Field criteria for the definition of Arapahoe sandstones 
included frosted, well-rounded, comer quartz grains. However, in the Submrface, these 

characteristics have been observed 111 lower Arapahoe Formation sandstones, which were 

mapped as Laramie Formation during the field mapping effort. Sitewide geologic 
characterization investigations are continuing to resolve this issue. 

Arapahoe Formation sandstones are vexy-fine-grained to medium-grained, with minor 
conglomeratic lenses. Weathered sandstones are pale orange, yellowish gray, and dark 
yellowish orange. Unweathered sandstones are light gray to olive gray. The sandstones 
typically are interlayered with clay lenses and are lenticular in geometry. The dominant 

claystones and silty claystones are light olive gray to medium olive gray and weather to dark 
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yellowish orange. Iron-oxide staining is common in the upper 20 feet of the sandstones 
(EG&G, 1991~). 

The Laramie Formation, which is composed of an upper claystone intend and a lower 
sandstone and coal interval, is approximately 800 feet thick. The upper Laramie Formation 
consi~ts of silty claystones and siltstones, and fine-grained lenticular fluvial sandstones. The 
silty claystones are light olive gray to olive black, massive, occasionally sandy, and contain 
carbonaceous material. The siltstones are also carbon ace^^^, with iron oxide nodules and 

slickensides along fractures. The lower Laramie Formation consists of very-fine-grained to 
medium-grained sandstones up to 50 feet thick and coal beds ranging fkom two to eight feet 
thick (EG&G, 1991~). 

The Fox HIUS Formabon averages 75 feet thick and consists of thick-bedded to massive, very- 
fine-grained to medium-grained feldspathic sandstone which is grayish orange to light gray 
in color. The sandstones are interlayered with thin beds of siltstone and claystone (EG&G, 
1991~). The Fox Hills Formation crops out west of the RFP and is not likely impacted by 
RFP activities. 

133.9 Ground Water HV- 
RFP is situated in a regional ground water recharge area. Recharge to the alluvium occurs 
as a result of precipitation, snowmelt, and water losses born streams, ditches, and ponds cut 
into the alluvium (EG&G, 1991~). 

Discharge from the alluvium occus at seeps that may or may not be covered by colluvium 
at the alluvium/bedrock contact along the edges of the valleys. Most seeps flow intermittently 
(EGBrG, 199Oa). Ground water recharge to Arapahoe sandstones occurs primarily born 
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infiltration of precipitation into bedrock which crops out in the western portion of RFP along 
the west limb of the monoclinal fold and fromwater losses €tom streams incised into bedrock. 
Recharge is greatest during the spring and early summer when rainfall and stream flow are 
at a maximum and water levels in the Rocky Flats alluvium are high. Discharge occurs at 
the edges of valleys (EG&G, 199Oa). 

Unconfined ground water occurs at RFP in the unconsolidated Quaternary alluvial deposits. 
These include the Rocky Flats Alluvium and other pediment cover deposits present on broad 
topographic highs, and the various valley-fill alluvium deposits present in modem stream 

drainages. Ground water levels in the Rocky Flats Alluvium rise in response to recharge 

during the spring and decline during the remainder of the year. During periods of high 
SUrEace water flow, water is lost to bank storage in the valley fill alluvim and returns to the 
stream after the runoff subsides. Seasonal ground water fluctuations for the OU12 area are 
discussed in Section 2.0. In the western portion of RFF, where the alluvium is thickest, the 
depth to water is 50 to 70 feet below the surface. Although the water table is variable, it 
becomes generally shallower from west to east as the alluvium thins. Seeps are cornmoll 

in stream drainages along the contact between the Rocky Flats Alluvium and the underlying 

Arapahoe and Laramie Formations, and where Arapahoe Formation sandstones crop out. 

The unconfined ground water flows generally to the east along the gently sloping contact 
between the alluvium and the underlying bedrock. Unconfined ground water also exists in 
subcropping Arapahoe Formation sandstones. The uppermost sandstone, Sandstone Number 

One, subcrops below the Rocky Flats Alluvium at RFP. Other Arapahoe Formation 
sandstones subcrop in limited areas along valley slopes. The Roclry Flats Alluvium, the 
subcropping Number One Sandstone, and weathered Arapahoe Formation siltstone and 

claystone constitute the uppermost aquifer at RFP (EG&G, 1991~). 
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Ground water in Arapahoe Formahon sandstones, that do not subcrop, exists under confined 
conditions throughout most of the RFP area The confining layers for the sandstones are 
the Arapahoe Formabon claystones and silty daystones. 

The Arapahoe Formation and the uppermost Rocky Flats Alluvium aquifer have relatively 
low hydraulic conductivities and, therefore, are not generally believed to be capable of 
producing economical amounts of water. The uppermost aquifer is a heterogeneous deposit 
which displays a significant degree of variability laterally and vertically. Consequently, the 

uppermost aquifer exhibits a highly variable range of hydraulic conductivity values. Hydraulic 
conductivity values reported for the Rocky Flats Alluvium range €torn 1 x lQ2 cm/s (Hun, 

1976) to 4 x l@ cm/s O E ,  1988). The most recent hydrogeologic investigation suggests 

the hydraulic conductivity of the uppermost aquifer is approximately 6 x l@ cm/s (EG&G, 
1991~). The claystones which typically underhe the alluvium have a hydraulic conductivity 
on the order of 1 x la' centimeters per second (cm/s), and effectively constrain much of the 
uncontined ground water flow to the more permeable alluvial deposits. 

The lower Arapahoe Formation sandstones have a hydraulic conductivity of approximately 
lob cm/s (EG&G, 1991~). Currently, there are ongoing hydraulic conductivity studies being 
conducted on both a sitewide and OU-specific basis. Hydraulic conductivity values presented 
in past studies are being validated and new permmeter testing is being conducted. Pump 
testing and packer testing results are being evaluated for OU1. Results of the evaluation 
have only recently become available. 
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2.0 SITE C " E R I Z A T I 0 N  

2.1 Q .  B 
Operable Umt 12 (OU12) originally conssted of 12 Individual Hazardous Substance Sites 
(MSSs) identified in the 1986 Comprehensive Environmental Assessment and Response 

Program (CEARP). The boundanes of OU12 fall w i h  the 400,600, and 800 Rocky Flats 
Plant (RFP) buildmg areas, as shown in Figure 2-1. The OU12 boundaries were established 

as a result of negobations among the US. Environmental Proternon Agency (EPA), the 
Colorado Department of Health (CDH), and the U.S. Department of Energy (DOE) for the 
establishment of the Interagency Agreement (IAG). The IAG was signed in final form on 

January 22,1991. 

An ongomg mvestigation of the hstory and location of the 12 MSSs identified m the IAG 
IS summarized in the draft Historical Release Report (HRR) (EG&G, 1992~). Information 

contamed in the HRR was obtained from record reviews and personnel interviews. The 
HRR indmtes that of the onpal 12 MSSs, MSS 136.1 cannot be documented and is not 

located in OU12. Table 2.1 lists the 12 original MSSs identified in the CEARP, the 11 
MSSs identified as a result of the HRR, and the reason for discrepancies or location 

changes The recent information developed in the HRR is considered the most complete 
and accurate compilation of IHSS history currently available and will be used as ti basis of 
this Work Plan. The revised MSS locaOons and history wdl be used for development of the 
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Field Samphg Plan (FSP). Where mconsstencies m history or rabonale are i d e n ~ e d  m 
the HRR, the origmal MSS location will also be considered in development of the FSP. 

The RFT 400,600, and 800 buddmg areas whch encompass OU12 are in the southwestern 
portion of the mam plant, which hes on an alluvial pediment referred to as the Rocky Flats 
Mesa. The pedment s an erosional surface capped with alluvial deposits, which slopes 
gently to the east at a dip of approxrmately one degree. Surface elevaQons at the site area 
range between 6,020 ft and 6,050 ft above mean sea level. 

Access to certain OU12 MSSs may be k t e d  due to physical obstructions or security 
promions. Much of OU12 is located m highly developed areas restricted by buildings, 
overhead h e s ,  and underground utihes. The 11 MSSs contain a variety of chlorinated 
solvent and acid spdls, impoundments that once held chromium, lithium, or solvent 
solubons, and possible radioactive contamination resulting from releases of stored material 
or process wastes The 11 MSSs are hted in Table 22 along with brief site desaiptiop, 
compounds reported or suspected at the site, based on information in the HRR, and the 
anbcipated current location of suspect compounds. In adhtion to the 11 MSSs, potential 
under-budding contammation OJBC) emts within OU12 u1 the 400 and 800 areas. Several 
previously unrecoped Potentml Areas of Concern (PAC) have also been recently 
identified in the HRR (EGBrG, 1992~). None of the UBCs or PACs are addressed in this 
Work Plan pending habat ion of the HRR. 

The following sections provide avadable htorical descriptions of the OU12 MSSs, UBCs, 
and PACs These btorical desaiphons are derived pnmarily from the MRR (EG&G, 
1992c), supplemented with the C E N  IHSS summaries. 
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2.1.1 West and South hading Docks (IHSSs 116.1 and 116.2. Bull- 444) 

The west and south loading docks, MSSs 116 1 and 116.2, are staging and storage areas 
associated wth Buildings 447 and 444, respectively The west loading dock, whch has been 
m operaQon smce 1956, is located on the north side of Building 447 and is west of Buildmg 
444 as shown in Figure 2-2. The south loading dock, which has been in operation since 
1953, IS located on the south side of Buildmg 444 as shown on Figure 2-2. Building 444 was 
put mto use in 1953 for the manufacturing of depleted uranium components. Berylhum 

component manufactumg operations began in approximately 1958. Also, some normal 
urmum fabrication was performed m the early years of operation. Major processes 
conducted m the bddmg included machmmg, welding and cleamg. There is also a foundry 
and a laboratory in which parts can be etched, electroplated and coated. Building 447 was 

put mto service in 1956 and houses both assembly-related processes and waste-related 
processes. In Budding 447, metal parts from Buildings 444 and 460 are cleaned, leak-tested, 
welded, and heat treated. The heat treatment process is designed to relieve stress and 
machining damage in the parts. In the past, a chip roaster was operated to convert depleted 
uranium chips from Building 444 to uran~um oxide. 

The location of the west loading dock (IHSS 116.1) is shown in Figure 2-3. The figure 
indicates the extent of paved areas, concrete pads, and soil or gravel covered areas. A 
photograph of 116.1 is presented m Figure 24. The locaQon from whch the photograph 
was taken and the direction towards which the camera was oriented are shown m Figure 2-3. 
The locatron of the south loadmg dock (IHSS 116.2) is shown in Figure 2-5, and a 
photograph of MSS 1162 is presented m Figure 2-6. The location of the west loading dock 
presented in the LAG agrees generally wth the location determined in the HRR. However, 
low-level oblique photographs clearly show that the dock situated along the north side of 
Buildmg 447 extends farther to the west than originally proposed (Norton, 1984) The LAG 
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located the south loadmg dock west of the plenum, which is south of Budding 444 Low- 
level obhque photographs clearly indicate that the dock is east of this plenum as shown 111 
Figure 2-6. 

No detads are documented concerning releases from the west loading dock. Dnuns 
contaming nonra&oactive solvents may have been stored on the dock (DOE, 1987). Dark 
staining of soil from spills and leaks of oil stored in dnuns near Building 453, located 
mediately north of the loading dock, have been documented and are bemg mvestigated 
in OUlO Sprlls and leaks may have contaminated sod and ground water beneath the dock 
(EG&G, 1992~). The nature of contamination for IHSS 116.1 is discussed in Section 2.4. 

Many madents have contnbuted to posslble contamination in the south loading dock are= 

In 1953, hgb wmds blew the hds off drums stored m t h  area, releatang uranium 
onto the dock, sldewalks and driveways; 

On August 30, 1954 while vacuuming m a centrifuge, the motor of a portable 
vacuum shorted out. When the chips in the vacuum receptacle ignited, the 
receptacle was taken to the dock (known then as Dock No. 2). To wttinguish the 

fire, the bag's contents were transferred to a steel drum and Metal-X powder was 

added. The explosive nature of the burning material released airborne uranium 
contaminabon to the outside atmosphere and covered the dock and the adjacent 
areaway with urmm oxide. The areaway is the pit entrance to the basement that 
is used to store cyamde and graphite storage drums. After the vacuum incident, 
the dock was cleaned, but there is no record that the pit inside the areaway was 

decontammated. 
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In October 1955, a 55-gallon drum of perclene (tetrachloroethylene) still bottoms 

and mtnc aad stored on the dock burst and released contammabon to the area; 

and 

Untd 1970, chlomated hydrocarbon solvents used to rinse berylhum parts were 

disposed of on the ground outside Room 106 which opens to the dock. 

D e w  regardmg the nature of contaminabon for IHSS 116.2 are presented m Seaon 2.4. 

Two potenbally contaminated sites that are not within OU12 are mediately adjacent to 

or overlap IHSS 116 1 boundanes. These sites are IHSS 208, which is the inactive 444/447 
hazardous waste storage area, and PAC 400-801, where an electrical transformer may have 
leaked. IHSS 208 is identified as a temporary storage area for metal plating solutions in a 
20 ft by 8 ft cargo container. There are no documented leaks from the cargo contamer. As 
agreed upon in the JAG, IHSS 208 is to be studied as part of Operable Unit 10. PAC 400- 

801 is i d e n ~ e d  as a transformer, formerly located on the roof of Building 447, which may 

have released polychlorinated biphenyl (PCB) contaminated runoff that d t r a t e d  soils 
adjacent to BLulding 447. As hcussed in Section 6.0, this potential PCB occurrence will be 
investigated as part of OU12. 

CwUg Tower Ponds (IHSSs 136.1 and 136.2. Bud- 444) . .  2.12 

Two former coohg tower ponds have been idenhfied in the vicinity of Buildings 444 and 

447. These two ponds were the coohg tower pond west of Building 444 (IHSS 136.1) and 

the cooling tower pond east of Building 444 (IHSS 1362). The primary purpose of these 

ponds, which were used between 1956 and 1969, was to hold blowdown from cooling towers 

m Bu~ld~ngs 444 and 447. The locabon of IHSS 136.1 IS shown in Figure 2-7. A photograph 

40103-3\SBcllON 2 May 5.1992 



a EG&G ROCKY FZAm P I A "  

Operable Umt 12 
m/RI work plrn 

21100-WP-OU12.1 Manual 
W o n  No 2.0. Rcv 0 
pap 6 of 59 
EffeetM Date May5,1992 
OrganKatIOn RcmcdutIonPzogmm 

of MSS 136.1 IS presented in Figure 2-8. The location map and photographs for IHSS 136.2 
appear in Figures 2-9 and 2-10, respectively. As shown in Figures 2-7 and 2-9, the former 
pond locahons are now covered part~aUy or completely by budding construction and 
pavement 

Although reference to three coohg water ponds in the mmty of Budding 444 was made 
m the CEAFW Phase I report (DOE, 1986), documentaQon examined during the HRR 
search supported the existence of only two ponds (EG&G, 1992~). The pond located west 
of Buildmg 444 (IHSS 136.1) can be seen clearly in an aerial photograph taken in 1964 
(EPA Photograph VBBL 3-7,1964). It IS located m the spot desmbed in the IAG as IHSS 
136.3 As mdicated in Table 2 1, IHSS 136.3 identified m the IAG is the same as IHSS 
136.1 i d e n ~ e d  in the HRR. 

Every document found addressrng the locafion of cooling tower ponds in the 400 area 
desmbes one as being "due east of Building 444" or "east of the Building 444 exclusion 
fence," which IS assumed to be MSS 136.2. The pond was reportedly utilized on May 25, 
26 and 27, 1956 by an outside contractor (Dowell) to collect the various solutions used 
d m g  cleaning of Buddmg 444 coohg tower In September 1956, when the liquid had 
evaporated and percolated away, the pond was backfilled. 

On December 2,1958 coohg water from Building 447 was reportedly pumped to a surface 
ditch and allowed to flow across plant site (PAC OOO-502). Drainage and flushing of the 
coohg water had previously been diverted to the coolmg tower blowdown pond east of 
Buddmg 444, not to a surface ditch. The description of the pond east of Budding 444 may 
have been the pond used by Dowell m 1956. 
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The exact location of IHSS 136.2 is unclear based on maps and text in the HRR. The pond 

may have been observed m aerial photographs as standmg water located m the dtch east 
of Budding 444 and mediately adjacent to the railroad tracks. Thu locabon best fits the 
descnption of the pond used during the Dowell operatlon. It is also close to the coolmg 
tower which is mediately east of Buildmg 444. The probable use of this area as a cooling 
tower blowdown pond is substantiated by interviews conducted during the HRR with a 

retired RFP employee. Another mternew conducted during the HRR indicated an oily 

sheen visible on the surface of the pond. The nature of contamination for MSSs 136.1 and 
136.2 IS discussed in Section 24. 

2.13 

The radioactive site south area (MSS 157.2), is located within a secured area at RFP, 
includes the soils surrounding Buildings 444,447,440, and 439. Prior to 1973, these soils 
were reported to contam low levels of urmum and chemical contamination. Buildings 439 
and 440 also had possible infiltration of hydraulic od and carbon tetrachloride originat@g 
from the uranium machine tool storage area (DOE, 1987). The western boundary of IHSS 
1572 has been extended to the west in the HRR to encompass the former uranium 
machme-tool storage area, south to include the northern portions of Buildings 440 and 439, 
and east in an arc that follows the railroad spur. The extension of the boundaries is 
intended to include other activities that took place from 1953 to the present in the general 
area mcluded w i b  this site. IHSS 157.2 also includes contamination beneath Budding 444, 

which is described in Semon 2.1.9, Under-Burlding Contammation. Figure 2-11 illustrates 
the present configuration of M S S  157.2 including paved areas. Figure 2-12 contains a 
photograph of the guardhouse for the IHSS 157.2 area. 

dioactive Site South Area (IHSS 1573.400 
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Several operations associated with Buddmg 444 may have contributed to potential 

contaminafion m the area. Probably the most significant event occurred near the south dock 

(IHSS 116.2) where solvents, used to rinse beryllium parts, were disposed of onto the 

ground. Details of actimties on this dock are descnbed in Section 2.1.1. Soil sampling 
conducted mce in 1954 mdicated radioactivity levels two and three times that of 

background in a ditch south of Buildmg 444 (EG&G, 1992~). 

An open mgot storage area east of Buddmg 444, a metal storage area to the south of the 

buddmg, and a uranium machme tool storage area to the west may have contributed to low- 

level sod contaminafion (EG&G, 1992c) There have also been cooling tower ponds in the 

area, previously descnbed under MSSs 136 1 and 136.2, Section 2.1.2. 

Numerous incidents are mentioned in documents found during the HRR search that indicate 

potential contaminant releases to the IHSS 157.2 area; however, most of them provide few 

detds. The reported inadents are hcussed below Potential con taminants are discussed 
in Semon 2.4. 

- In May 1960, a vacuum collector €ire m Building 447 resulted in the release of 
approximately 44 microcuries of depleted uranium. The depleted uranium was 

deposited on the roof of the bddmg; 

In December 1962, a uranium and berylhum release from Building 444 occurred 

through an unfiltered hood that vented to the exterior of the building; 

In June 1966, a process waste line broke to the north of Building 444; and 
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On November 11, 1974, approximately 170 square feet (e) of road south of 
Building 444 (probably Cedar Avenue) was contammated when a barrel contaming 
uranium chips was dropped during transfer. 

Low-level obhque photographs taken in 1965 indicate drum storage west of 
Bddmg 444 in a location that 1s now covered by Building 460 (EGBrG, 1992~). 

S d a r  photographs taken m 1969 mdicate a drum storage area at the southeast 
comer of Building 444 (RFP Photograph 13677-08, 1969). The contents of these 
drums 1s not known; however, drums containing cyanide and graphite were stored 
downstam through an areaway adjacent to the south dock. 

Near the southeast comer of Building 444, very close to the railroad tracks, a small 

bulldmg can be seen m the 1969 RFP photographs. The ground around this 

building is covered with a whte substance that is related to sandblastmg operations 
(PAC 400-807). Also, just west of Budding 445 in the ditch near the railroad 

tracks, there is a p l  of water whch may have been the cooling water pond 
identified in the HRR as IHSS 136.2 (RFP Photograph 13676-10, 1969). 

RFP photographs taken in 1978 show poor housekeeping in the area of Building 
440. The area is httered with miscellaneous materials such as pallets, open paint 
cans and machinery. There are also cargo containers located north of the building 
(FtFP Photographs 22923-22927, est. 1969). 

a 

On February 23,1978 a fire in the air plenum south of Building 444, which services 

the beqlhum machining operabons in Room 107, resulted m the release of an 

estimated 14.5 grams of berylhum. There was a large cleanup attempt after the 
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Buddmg 444 plenum fire. Fnemen respondmg to the alarm began spraymg the 

extenor of the plenum mth water where the paint had started to bhter and other 

areas around the plenum to settle the contarmnated dust. Temporary dams were 

estabhhed m the htches south and east of the building and samples were taken 

of the firewater impounded there Laboratory analysis revealed 1 6 mdligram per 

liter (mg/l) berylhum in the east Qtch and 4 3  mg/l in the south ditch, respectively. 

This water was sent to Buddmg 774 for processing. Personnel who were in the 

building at the time of the fire were sent to Budding 881 for showers. The shower 

water was retamed until analytical results mdicated that there was no beryllium 

present. 

An inadent occurred on November 4, 1985 mvolving pressurization of a process 

line in Building 447. The pressure forced liquid through a floor drain and up the 

vent pipe onto the roof where it ran mto the gutter and onto the ground below. 

The locatlon of the vent pipe and the area of the release onto the ground were not 

provlded in the HRR Documented ra&oactwe contammation levels were as high 
as l0,OOO counts per minute (cpm) beta activity. The area affected by the process 

waste overflow was decontaminated to below 250 cpm or else painted to contain 
the radioactivity. The drain that was involved was to have been relocated and a 
ball check valve mtalled on the vent pipe 

While transferring three drums across the plant site on November 30, 1990 one 
drum containing beryllium ingots picked up some radioactivlty. All areas were 

smeared along the path the barrels had been taken, and hgh smears (more than 

25 cpm/ff) were found just outside the Budding 444 beryllium machine shop at the 
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exit/entrance door. The path of the drums is not documented 111 the HRR and the 

extent to which it IS withm OU12 cannot be determmed. 

Little documentation has been found that spedcally indicates cleanup of these incidents, 

except where noted in the ducussion The nature of the contamination resulting from these 

reported releases 1s discussed 111 Sechon 2.4. 

2.1.4 s s a  
The sulfuric aad spdl (IHSS 187) occurred on September 11, 1970 from an aboveground 

3,000 gallon tank located approximately 30 ft east of Building 443. About 1,500 gallons of 

a a d  spilled from the tank and drained eastward, where the aad was captured in an earthen 

pit and neutrahzed with lune. The location of IHSS 187 as shown on Figure 2-13, is east 

of Burldmg 443, extendmg lnto an area now occupied by Building 452. Figure 2-14 shows 
the path that the aad flowed in 1970, the earthen pits, and where the neutralized acid was 
temporanly stored. Figures 2-15, 2-16, and 2-17 show photographs taken from various 

locations of IHSS 187. Much of the area has been graded and buildings, tanks, and 

sidewalks are now present at the previous spill locabon. 

a 

Budding 443 was placed in service in 1953 and houses the steam generation plant. Water 

is softened and transferred to boilers to make steam for use in process heating and cleaning 
operaborn. The steam borlers are normally operated usrng natural gas. Number 6 diesel 
fuel IS used as a backup fuel. 'Ih fuel 1s stored in two large aboveground tanks that are 
located about one block east of Building 443. Aboveground tanks containing sulfuric aad 

and sodium hydromde are located on the east side of the building. These materials are used 
for boiler descaling and neutralnation. 
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The 3,000-gdon acid tank assocrated wth MSS 187 was salvaged from Budding 881 where 
it had been stored an estunated eight to ten months after decontarmnation At the time of 

mstallation, the drain line was equipped mth a nonstandard valve and flange The piping 
system was hydrostatnlly tested on July 2, 1970. The tank was filled with water and left 
for three weeks and was deterrmned to have no leaks. After the water was drained from 
the tank, the valves and gaskets were changed. 

From the drain valve of the acrd tank, a pipe extended to a 200 gallon mixing tank which 
sits over a 7,000 gallon concrete, PVC-lined neutralizing tank hade  Building 443. The 

neutrahhg tank has a drain to the ss~~llta~y sewer system as shown m Figure 2-18. Prior 
to filling the acid tank, it was venfied that the tank was empty by opening all valves and 
noting that no drainage occurred to the muLing tank. The tank was filled with acid on 
September 3, 1970 During m g ,  it was dlscovered that the level indicator was not 

fmctiomg whch resulted m an overflow of approxunately 1/2-gallon of sulfuric acid. 
Another spill occurred when the transfer hose was removed and was allowed to drain onto 
the ground. Both spills were neutrabd wth caust~c. The tank was then locked out. 

On September 11, 1970 a sulfunc acid stream about 1/4 inch in diameter was found 

spraying out about 4 ft from the flange above the drain valve. After discovery of the leak, 
the fire department began spraying the tank and the surrounding area with water. High 

wmds were caqmg the acid and fumes to the south and east; therefore, this procedure was 

curtsuled. Lime was added to neutralize the sulfunc acid. 

The lockout cham was cut and the acid allowed to drain to the mixing tank. The mixing 
tank was adapted wth a flexible hose which would let the acid drain into the neutralizing 
tank mide Buddmg 443 By this m e ,  the flange was spraymg m all dvectlons whch 
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reqwed that a man be lowered from above by a boom to cut the cham. Appromately 
m e  hours after the leak was detected, the tank was completely emptied. 

Because the tank was not equlpped unth secondary con-ent, the aad emanatmg from 
the flange dramed through a culvert under Fifth Street and along a ditch south of 

Buldmg 442. The aad contmued to flow northward along a north-south ditch east of 
Budding 442 and west to ponds that were constructed to contain the acid One pond 
measured roughly 75 ft by 25 ft and the other was about 25 ft by 25 ft. 

On September 12, 1970, it was discovered that the neutralization tank inside Buildmg 443 
was lealung from the dram valve mto the samtary sewer line and into the sewage treatment 
plant (Buldmg 995). The acid was transferred from the neutralization tank to 24 

polyethylene-lined barrels that were placed near the carthen pits (Figure 2-14). The 
investigatwe report on this inadent states that the drums were surrounded by a dike, but 
photographs taken on September 14, 1970 do not show a &e (RFP Photograph 14686, 

1970). 

The dram valve on the neutralization tank had not been inspected since its installation 111 

1966 Dirt was found on the acid tank which may have contributed to the inadequate 

closure of the neutralization tank valve. 

No documentation was found which detaded the removal of contaminated soil. However, 
photographs indicate excavation of soils immediately adjacent to the tank. The nature of 
potentral contammation resultmg from the spdl1s discussed in Sechon 2.4. 

t 
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Fibexglas sine Areas (IHSS 120.1 and 120.2. Bulldurn 664) . .  2.1.5 

The fiberglassmg areas are located north (IHSS 1201) and west (IHSS 120.2) of 

Bddmg 664 The IHSS 120.1 locaQon and photograph are shown in Figures 2-19 and 2-20, 
respectwely. The location and photograph for M S S  120.2 are shown in Figures 2-21 and 

2-22, respectwely. Budding 664 became operational in 1972 and is used for storage, stagmg, 

loading and shippmg of radioactive wastes. Buildmg 664 contam a fiberglass apphcaQon 

operation and a Real Tune Radiography unit. 

These areas were used durrng the penod between 1972 and 1979 to fiberglass waste packing 

boxes. The fiberglassmg process may have resulted in spills of polyester resin, peroxtde 

catalyst materials, and cleaning solvents, although no documentation of spdls was indicated 

m HRR research. The nature of any contaminants resulting from these MSSs is discussed 

in Semon 2.4. 

The fiberglassmg area west of Budding 664 (MSS 120.2) IS fully encompassed by IHSS 161, 
whch IS to be invesQgated as part of OU14 IHSS 161 may contain low-level residual 

plutomum and uranium contamination resulting from punctured or lealung drums and boxes 
of solid and liquid wastes. In accordance with the IAG, MSS 161 will be investigated as 
part of OU14. However, the radiological survey and surficial sampling to be undertaken at 

MSS 1202 within OU12, will provide preliminary information on the extent of 
contamination at IHSS 161. Activities planned at IHSS 120.2 are described in Section 6 0, 
Field Sampling Plan. 
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2.1.6 

T ~ I S  MSS was oripally idenfled as Mulbple Aad Spdls, 800 area. However, speclfic 
mformation from the CEARP is vague regardmg location Interviewees for CEAFW Phase 
1 mdlcated that the "rutnc a a d  receiving area (218) located north of Buildmg 881" was the 
location of numerous small spills d u n g  aad transfer and operation. Other mtemewees for 
the same document indxated the mtnc acid farm west of Building 881 was the location of 

spills whch were m e d  off onto the ground These mtemiewees defined the MSS as 
multiple acid spdls north and west of Budding 881. 

MSS 189 has been mapped 111 the locabon of the 218 Acid Tanks as mhcated on 
Figures 2-23 and 2-24. Two, approxmately 10,OOO gallon, storage tanks are located adjacent 
to the railroad tracks east of Budding 444 and south of Cottonwood Avenue. The tanks 

have been used for the storage of nitric acid smce 1952 and are assigned the facility 

number 218. The tanks are vvlthm concrete contarnment structures, but it is not known If 
these structures were there historically. Numerous spills of unknown volume were reported 
dunng the filling and transfer of nitnc aad from these tanks, but only the followmg specific 
mcidents from the HRR were documented (EG&G, 1992~). 

On October 27,1982, a brown cloud was observed coming from the Building 218 nitric acid 
tank during loading €tom an aad transport truck. The madent was reported to RFP 
enwonmental personnel. On September 24,1985, a two to three gallon spill of nitric acid 

occurred during a vendor tank f i lhg operanon. The spill was neutralmd with two 

containers of sodium bicarbonate. On June 28,1986, approxmately one gallon of nitnc acid 
spdled on the ground at the acid storage tank, apparently caused by failure of the automatic 
shutoff system. The release was neutrahzed mth an apphcation of s d u m  bicarbonate, and 
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the madent was reported. The nature of contarmnabon resultmg from these releases is 
discussed in Section 2 4 

2.1.7 

Process waste line leaks (147 1) were reported to have occurred in the approximate location 
shown in Figure 2-25 Several other leaks have been documented at multiple areas in the 
Onpal Process Waste Lmes (OPWL) system. Figure 2-28 shows the onpal process waste 
lines m OU12. The lines themselves are part of the OPWL system, designated as OU9, as 
are most of the reported spill locations. In accordance with the IAG, IHSS 147.1 is to be 
mvestigated m OU12. Due to the nature of the spdl at this location however, thu IHSS will 

likely be transferred to OU9 for invesbgation. 

cess W a s u e  Leaks (IHSS 147.1.700 

Leaks occurred m lines conveymg waste water primarily from Building 881, but also from 
several other buddings On September 27, 1955, a possible leak 111 the process waste h e  
north of BLuldmg 881 was reported. The exact location of thls possible leak is not 
referenced in the HRR. Approxlmately one foot of process waste water was present m a 
manhole and a sample was collected (EG&G, 1992c) Results of the analysis were not 

found dunng HRR research. In June 1959, momtonng and enwonmental samples showed 
low-level radioactive and chemcal contaminabon along the process waste line between 
Budhgs 881 and 774. A May 1971 report stated that the transfer line from Building 444 

and Budding 881 to Building 774 had broken and leaked several tunes during the past 20 
years. The leaks generally occurred east of Eighth Street and north of Central Avenue 
(EGBrG, 1992~). During the summer of 1984, the process waste line connecting 
Buddmg 881 to Buildmg 374 cracked The break occurred about 150 yards south of the 
Guard Gate into the Budding 777 complex, and approxlmately two yards of contaminated 
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sod was removed dunng the cleanup process. No documentation 1s available regardrng the 
disposition of the removed sod. 

The IAG makes reference to a 1978 aenal photograph observation of standmg water or 
seepage 111 the dltch east of MSS 147 1 at the road entering the Protected Area (PA). No 

dormation regarding the nature of the seep has been located. 

With the excepbon of the 1984 leak, no documentation was found which delineated the 
exact location of the process waste line leaks relating to this IHSS. Available dormation 
on the nature of contamination associated with the process waste line IHSS is presented in 
Seaon 2 4 

2.1.8 

Persons interviewed dunng preparabon of the CEARP Phase I document stated that low- 
level rdation contammation was thought to emt north of Building 881 due to leaks in the 
process waste lines; however there are no process waste lines in the area of IAG 
MSS 147.2. This suspected low-level radioactive contamination may be associated with the 
storage of items from Budding 881 conversion activhes, which occurred between 1964 and 

1966. No documentation could be found in HRR research that indxates a release due to 
conversion activities in the locat~on gwen in the IAG. The HRR recommended relocating 
IHSS 1472 to the conversion activity storage area shown in aerial photographs. The site 
IS located south of Building 865, about 250 ft east of Building 883 and 450ft south of 
Central Avenue. It measures approxunately 50 ft  by 150 ft  (EPA Photograph VU BL 3-7 
1964). The location and a photograph of IHSS 147.2 appear in Figures 2-26 and 2-27, 
respectwely . 
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Building 881 was placed mto servlce in 1953 as an ennched uran~um components production 

budding. The buildmg also contained a laundry, an analyt~cal laboratory, and facilities for 
c h e m d y  recovenng ennched uran~um from manufacturing wastes. In the mid-19603, all  

ennched uran~um manufacturing actiwbes ceased and Buddmg 881 was converted to a 
nonradioactwe metals fabncauon faahty. 

No documentation was found which detaded when items were first stored south of 
Buddmg 865 Interviews mth former RFP employees mdicate that mtscellaneous equipment 
was stored III this area such as lathe and rolling mill parts Aerial photographs show items 

in tlus area as early as 1964 (EPA Photograph VB BL 3-7,1964) and again in 1966 (EPA 
Photograph AIN IKK 154, 1968). By 1969, the area had been covered by a parking lot. 

Figure 2-26 shows that currently IHSS 147.2 is partially covered pavement. The nature of 
potential contamination IS discussed in Section 2.4. 

2.19 1 3 s  -Buildin 
2 

The followmg buddmgs in the 400 and 800 areas have been identdied as potential areas of 
concern (PAC) due to the possibility of contammation occurring beneath existing structures: 

Building 439 (UBC-439); 
Building 440 (UBC-440); 

Budding 441 (UBC-441), 
Budding 442 (UBC-442); 

Builhg 447 (UBC-447); 
Building 444 (UBC-discussed as MSS 157.2); 

B u d h g  865 (UBC-865); 
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Building 881 (UBC-881), 

Bur lbg  883 (UBC-883), 

B u l h g  886 (UBC-886); 
Burlding 887 (UBC-887), and 
B u l b g  889 (UBC-889). 

The PAC reference number for these sites is UBC followed by the building number. No 
UBC-PACs have been identrfied wthm the 600 area. 

Soil and/or ground water beneath the identrfied buildings may have become contaminated 
because of the nature of the actmties wthin these buldings. Numerous indoor unplanned 
events and routine operations may have led to under building contamination. These events 
are not all slrmlar m nature or scope Some of these unplanned events have involved 
extremely small spllls of hazardous matenals whde others have been major industnal 
acadents. In addition to these identifiable events, there is also the possibility of routine 
operations contributing to under building contamhation. For example, leaking process 
waste h e s  could contnbute to under bulldmg contammation. Leakage from such lines is 
generally cleaned up upon its identification, but at times the affected environment is under 

a building and is not remediated. Tanks associated with these buildings may have leaked 
or may have been overfilled causing a release to the environment. Building sumps, floors, 
and foundation walls may have cracks or be otherwise unsealed and have created a pathway 

for contammation of the enwronment beneath the building. 

Some of the events that may have led to under building contammation w i b  OU12 are 
hted below. These events include several spllls which may have migrated to sods beneath 
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the bddmg ma floor drams, joints, or cracks Thu hst is not intended to be complete, but 

is representative of the types of events that may have led to under bddmg contammation. 

UBC-439,440,444,447 A vacuum collector fire in Building 447 m May 1960 and a 
uranium/beryhum release through an exterior vented hood rn 
December 1962 from Building 444 may have dispersed airborne 

urmum and beryllium throughout porbons of the 400 Area 

Building 439, Building 440, Building 444, and Building 447 are 

suspected to be radioactively contaminated to some degree 

including the footmgs and foundauons of these buldmgs. 

uBc-442 

UBC-444 

401@-3\sacnON 2 kky 5,1992 

Thu buildmg 1s currently a filter test facilsty, but formerly had 
a decontammation laundry located inside The first use of this 

buldmg was in 1953 The soil beneath the building is 
potentially affected by both radioactive and chemical materials 

including uranim beryllium, and emched urmum from the 

laundry operations. The soil in the vicinity of this building has 

also been affected by mtances of radioactwe release. In 
December 1963, barrels used to soak duty rags leaked or spilled, 

and liquid drained into the &tch on the northwest side of the 

buildmg. In 1964, raclloactively contammated clothing from 
Buldmg 883 was mistakenly brought into the laundry. 

This bddmg houses general fabrication operations. These 

operaborn mclude m a c b g ,  casting, and other related 

operations. Use of this buildmg began m 1953 
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The sewage treatment plant received a greemh substance whch 
was traced back to Building 444 and an madent mvolvmg the 
overflow of a hazardous waste tank by chromc aad solution. 
Chromic acid solution overtopped a platmg bath, emptied mto 
a trough leadmg to a RCRA tank, overtopped into the 
secondary containment berm, then spilled onto the floor and 
mto a sump and buddmg footing dram The footing drains 
empty to the sewage treatment plant, where the green substance 
was observed 'Ib madent, which occurred on February 22, 

1989, resulted in the filing of a RCRA Contingency Plan 
Implementation Report (89-001) which is included in 
Appendur B There is no mformaoon to determine if chromc 
acid migrated below Building 444 or its footing drains. 

A contmuous flow fabnc filter in Room 1 of Budding444 
overflowed, s p h g  low-level radioactively contammated liquid 
onto the floor in the area of the filter. This incident occurred 
on July 7, 1989, and resulted m the filing of a RCRA 
Contmgency Plan Implementation Report (89-010). This report 
is included m Appendur B. 

A 65-gallon spill of process waste water occurred in Room 1 at 
a temporary bypass for a filter. This incident occurred on 
September 29, 1989, and resulted in the filing of a RCRA 
Contmgency Plan Implementation Report (89-014), mcluded in 
Appendix B 

t 
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Approxunately 2,000 gallons of process waste water leaked from 
a fume scrubber tank in Room 204 on October 25, 1989. This 

mcident resulted in the filing of a RCRA Contingency Plan 
Implementafion Report (89-017), whch IS mcluded in 
Appendix B 

Water used in the suppression of a fire in Room 245 flooded the 
floor and several baths contaming gold cyanide plating soluoon, 
sulfuric acid, hydrochloric acid, and nickel. The water flowed 
through floor drains and overflowed waste tanks in rooms 9,10, 
and 11. Tius mcident occurred on May 21,1990 and a RCRA 
Contmgency Plan Implementation Report (9o-005) was filed. 

Budding 881 currently houses primarily laboratory and office 
support operations. Various other operations have been 
conducted in this buildrng such as uranium recovely, machining, 
and fabncabon. Use of t h ~ ~  building began m 1953. Waste lines 
have been broken with possible d t r a t i o n  of the underlying 
soil. 

This budding houses general r o h g ,  forming, and forging 

operaoons. Use of this building began in 1957. On October 27, 
1989, process waste water was noted to be overflowing from a 

tank in Room 139 and some of the water flowed under the wall. 
Thrs hadent resulted in the filing of a RCRA Contingency Plan 

c 
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Implementation Report (89-018), whch is mcluded m 
Appendlx B. 

l h s  buildmg houses process waste and sanitary waste holding 
tanks. Use of th~s buddmg began in 1953. On September 21, 

1989, a uthty worker discovered that the process waste tanks 

had overflowed onto the floor. It was estmated that 3,500 
gallons of process waste which IS generally compnsed of acid 
scrubber water, ddute acid, analyt~cal laboratory wastes, and 
wastes from custodial activities. The spilled liquid was pumped 
back mto waste tanks. Ths mcident resulted 111 the filing of a 
RCRA Contingency Plan Implementation Report (89-013), 
whch is mcluded m Appendlx B. There is no documentation of 

releases to the building extenor, although cracks or joints in 
floonng could promde a mechanism for migration. 

In addition to the dormation avsulable on specific events in or near buddmgs that may have 
led to under-building contammafion, there are also data that indicate the presence of 

contamination under Buildings 444 and 887. As part of site-wide sampling programs, footing 
drain and buildmg sump samples have been collected. These samples have historically been 
analyzed for total dissolved solids, conduchvity, nitrate, nitrogen, pH, gross alpha activity, 
gross beta achmty, and tritium activity. Budding sumps (BS) in OU12 for which elevated 
concentrations of some contaminant or inhcator parameter have been noted at least once 
include BS 444-2, and BS 887-1 (EG&G, 1992c). Additionally, buried process waste lines, 
pipes, and other matenals may be contaminated even though the use of the budding has 
changed and these pipes and other matenals may no longer be m use. As part of the OU12 
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RFI/RI, all available footmg dram analytical data will be obtamed and evaluated in 

conjunmon wth samphg data. 

2.2 PREVIOUS INVESWATIONS AND O m R  OPERABLE UNIT IMPAm 

The followmg semons  ISC CUSS prior investigabon activities which have been conducted 
wthh OU12, and descnbe the potential impacts of ammbes planned for other OUs. 

2.2.1 

Invesbgation of OU12 is required according to the IAG which was drafted on January 22, 
1991, smce no specific OU12 IHSS mvesngabons have been conducted. Many of the MSSs 
contained wthm OU12 were previously identified during plant-wide investigations discussed 

m Sechon 1.3.2. The CEARP Phase I mvesbgabon identdied 12 IHSSs (oripally referred 
to as Sohd Waste Management Units) m OU12. The more recent HRR has researched and 
refined the speclfic locations of 11 IHSSs. Previous site-wide monitoring programs have 
resulted in the mstallation of numerous soil bonngs throughout the industrial area, including 
OU12. Many of these bonngs have been completed as monitoring wells. The latest RCRA 
Monitonng Report (EG&G, 1992g) addresses ground water quality upgradient and 
downgmhent of OU12. Available geologic and ground water data from these wells are 
presented and discussed in Section 23. RFP has also been the subject of numerous 
rdometric surveys, many of which were conducted in the OU12 area. A site-wide 

assessment of PCB releases has recently been conducted (EG&G, 1991h) whch mcludes the 
OU12 area. The following semons discuss radiometric surveys, the HRR, and PCB 
assessment, and the RCRA Moxutonng Report. 

40103-3\s~ON 2 M.y 5,1992 
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2.2 1.1 JXadiometnc Surves 
Numerous rdometnc surveys have been conducted at the RFP The radiometnc data that 

were collected dunng the tune penod 1977 to 1984 mcluded in Appendix C, evolved from 
the use of Field Instrument for Detecting Low Energy Radiahon (FIDLER) type research 
instruments designed to identrfy methods to evaluate contammation m sod. Experimental 
mtruments were bemg used at the RFT as early as 1971 or 1972. A plant-wide survey 
begun in 1977 and completed m September 1984 accomplished its purpose of locating 
abnormal rdation levels m the sod of the RFP and confirmed that large areas of the plant 
have hgher than enwonmentally acceptable levels of radioactive contamination Appendix 
C contam the results of tbs survey as they apply to OU12. 

2.2.1.2 j 
The purpose of the HRR is to promde informahon on emting and potentially new IHSSs 

at RFT. The scope of the HRR is derived from the IAG, which strpulates that the HRR 
will provide a complete listmg of all spdls, releases, and incidents involving hazardqus 
substances occurring smce the mception of the RFP. The HRR project was structured to 
provide a reasonable and diligent effort towards meetmg this goal, focuSing on incidental 
releases that took place outdoors or had an immediate impact on the out-of-budding 
enwonment, and on waste management prmces that have been discontmued due to 
environmental concerns. In addition, the HRR addresses the potentml cumulative effects 
of inside-building releases on the environment beneath the buildings, and discusses known 
and potential enwonmental releases outside the RFP boundaries due to RFP actinties. 
The HFtR is currently undergoing revlew and is bemg revised. 
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2.2 1.3 PCB Assessment 

A site-wde assessment conducted in 1991 has identified 35 documented or potential PCB 
contaminated sites at RFP (EG&G, 1991h). Thirteen of the identified sites fall within or 
close to OU12 boundaries. The assessment was based on document and record review, 
personnel mtemews, and samphg and analysrs. It has been assumed for this Work Plan 
that the PCB sites will be further investigated under separate programs However, PCBs 
are included in the analytical smte for sedment samples in the Field Samphg Plan (Section 
6 0), whch wdl prmde prelminary information on the extent of PCB contamination. 

222 
Some of the OU12 MSSs located in the 400,600, and 800 building areas may be impacted 
not only by events idennfied for that IHSS, but also by activibes occurring at nearby or 
overlapping MSSs contamed in other OUs. The following sections describe the other OUs 
111 the area. The pnmary OUs of concern mclude OU9 (Original Process Waste Lines), 
OUlO (Other Outside Closures), OU13 (the 100 Area), and OU14 (Rdoactive Sites). 
Invesogaoon of IHSSs that are m other OUs and are near to or overlap OU12 MSSs will 
be considered m developing the OU12 Field Sampling Plans to avoid duplication of effort. 

acts h m  Other O e l e  Ugits 

. .  2 2.2 1 
Numerous OPWLs and the associated IHSSs contained in OU9 exist within the boundaries 

of OU12. Figure 2-28 shows the OPWL system located wthm the OU12 area. Specific 
impacts of OU9 have been idennfied. These lnclude multiple releases €tom the OPWL 

pipehe at MSS 147.1 and suspected urmum and berylhum contamination around Buildmg 
444 and Building 447 (IHSS 157.2). 

QU9 (Orlpmal Process Waste Lux& 
, 

I 

I 
I 
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2.2.2.2 OUlO (Other Outside Closures) 

OUlO has four IHSSs located wthin the OU12 boundaries. MSS 182, IHSS 205, IHSS 207, 
and MSS 208. The Fmal Phase I RFI/RI Work Plan for OUlO is scheduled for submittal 

on May 1, 1992. The Work Plan contains de- of the planned investigaQon activibes at 

OUlO, which are scheduled to begin after Work Plan approval and reported in a Draft 

Phase I RFI/RI Report on August 25,1994. The Final OUlO Work Plan will be reviewed 

wth respect to OU12 IHSSs 

2.2.2.3 OU13 ( 100 Are& 

OU13 contam several IHSSs mediately north of OU12, one of which actually overlaps 

the locaQon of OU12 IHSS 187 presented in the HRR The OU13 IHSS that overlaps IHSS 

187 is M S S  157.1, Rdoactive Site North. 

a The Fmal Phase I FWI/RI Work Plan for OU13 will be submitted on October 19, 1992. 
The RFI/RI Draft Report for OU13 will be submitted on August 8, 1994. Details of 

investigation actlvlties reqwred at OU13 are outlined in the IAG and will be outlined in the 

OU13 Work Plan. 

2.2.24 
OU14 has one MSS located in the 600 building area (IHSS 160) which completely overlaps 
the OU12 IHSS 120.1, and another (IHSS 161) which completely overlaps OU12 IHSS 

1202. The Final Phase I RFI/lU Work Plan for OU14 is due on October 19,1992, and the 

Draft RFI/RI Report for OU14 is due on December 20,1994. Details of planned activities 

at OU14 may be found in the IAG and the Work Plan. 

ou1 4 (Rad ioactive Sites) 
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The following semons on the geology and hydrology of the site are based primarily on the 
Fmal Geologic Characterizabon Report (EG&G, 1991c) and on mformabon presented in 
the 1991 RCRA Ground Water Monitormg Report (EG&G, 1992g) Geologic 
characterization is ongoing, and under constant re-evaluation as new data is developed. The 

bedrock lithology data presented in the Geologc Characterhbon Report have been used 
m conjunction mth available borehole logs for the OUl2-specific interpretations presented 
herem regardmg the cross-semons and bedrock geology 

Appendlx D contains borehole logs for all well locations used for the preparabon of this 
Work Plan. Locabons of wells are shown in Figure 2-29. Some of the wells shown have 

since been abandoned, as mdicated m the figure. 

23.1 gkology 
The followmg discussion addresses the surfiaal and bedrock geology of the site arm An 
allumal thickness (isopach) map is presented in Figure 2-30. A bedrock geology map 

appears m Figure 2-31, whch also shows locations for cross semons A-A’ and B-B, which 

are shown m Figures 2-32 and 2-33, respectively. 

The surficial geologic unit at the site is the Quaternary Rocky Flats Alluvium. The Rocky 
Flats Alluvium is the oldest and topographcally highest alluvial deposit at RFP, and was 
formed by a series of coalescing allumal fans deposited by braided streams. The unit is an 
unconsohdated deposit composed of poorly sorted, angular to subrounded cobbles, angular 
to rounded coarse gravels, coarse sands, and gravelly clays. Generally, it is coarser grained 
to the west and becomes finer gramed toward the east. The colors of the Rocky Flats 

Alluvium matnx range from hght brown to dark yellomh orange and grayish orange to dark 
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gray. Beddmg has been identified only in a gravelly sand 111 the East Trenches area 
(EG&G, 1991~). 

The amount of caliche [calcium carbonate (CaC03)] mineralization in the intersbces (pore 

spaces) of the alluvium ranges from zero to almost 100 percent. In areas where d c h e  has 

been defined as "abundant," the amount of d c h e  in the mterstices is greater than 25 

percent over a 1 to 2 ft interval (EG&G, 1991~). It 1s beheved that in OU12, the amount 

of caliche generally mcreases as the thickness of the Rocky Flats Alluvium decreases. The 

amount of d c h e  may have hydrogeologc significance and is discussed further in the 

followmg Section 2.3.2, Hydrology 

Figure 2-30 mdicates that 111 the immediate vicinity of OU12, the alluvial unit ranges in 
thickness from 10 to almost 50 ft, with the greater thickness occurring to the west. The 
alluwal thichess within the OU12 boundary 1s an average of 20 ft. A notable exception 

occurs near monitoring well 15889, just northeast of Budding 664, where the alluvial 

thlchess is nearly 50 ft. 

Many areas in OU12 have been dsturbed by buildmg and road construmon. Consequently, 

much of the Rocky Flats Alluvium on the plant site has been removed and/or reworked 

d m g  plant constru&on actmties. Disturbed ground is generally described as 

unconsolidated clay, silt, sand, gravel, and pebbles. The materials are very poorly sorted 

with fragments of claystone and &play no bedding. The color ranges from olive to reddish 
brown to yellowish gray and gray to yellowish orange. Angular to subangular gravels and 

pebbles of g r a t e  and quartzite are commonly found in areas of disturbed Rocky Flats 

Auuvium or disturbed colluvium. Sand, where present, varies from fine-gramed to coarse- 

gramed and 1s very poorly sorted. 

IolM3\SEcIION 2 May 5,1992 
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There 1s an area of artd5clal fill mapped around Budding 881, a pornon of whch has been 

mcluded withm OU12. Material excavated for the Building 881 multr-storey foundation was 

spread over a large area generally south of the budding The very poorly sorted and 

unconsohdated artlficlal fill was denved from Rocky Flats Alluv~um, colluvium, and 

fragments of claystone and concrete rubble. It is predominantly composed of sandy clay 

with some gravelly zones. Sand and gravel fill matenal is expected to have been backfilled 

m some of the tank and pipe excavations. The €ill 1s generally brown to gray in color with 
occasional zones of moderate yellowish brown staining 

The youngest bedrock geologc m t  beneath the alluvium in the ate area is the Upper 

Cretaceous Arapahoe Formation (Arapahoe Formation) The Arapahoe Formation at RFP 
1s composed of approxunately 80 percent claystone and silty claystone and approximately 20 
percent interbedded, lenticular sandstones. It has been reported to contam at least five 

mappable sandstones and to be approxunately 150 ft thick beneath OUl2, dipping gently 

to the east at about one to two degrees (EG&G, 1991~). A recent study suggests the 

Arapahoe Formation may be h.n.net, and the stratigraphically lower sandstones within it 

may be part of the underlying Laramie Formation (EG&G, 1992b). The contact with the 

overlymg surficial deposits generally parallels surface topography. 

The Arapahoe Formation has been interpreted as a fluvial deposit compnsed of channel-fill, 

pomt bar, and over-bank deposits (EGBtG, 1991~). Claystones and sdty claystones represent 

over-bank deposits, while most of the sandstones represent channel-fill and point bar 

deposibon from a meandemg stream system flowing generally west to east. Contacts 
between vanous hthologes are both gradatlonal and sharp. Weathering IS observed to 

penetrate up to approxlmately 30 to 40 ft mto the bedrock on the basis of ironaide 

staining. Open and healed fractures have been observed as deep as 220 ft. Healed 
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fractures commonly occur in siltstones and very fine-gramed sandstones and have less than 
one millimeter of beddmg offset. The fractures are generally less than one mllllmeter wde 
and are cemented wth host rock argdlaceous cement and matnvr material (EG&G, 1991~). 
Several large slump features have recently been discovered during the construction of the 
881 Hillside french dram. 

The Arapahoe claystones and silty claystones are massive and blocky, containing occasional 
thm laminae and stringers of sand, silt, and coal. Unweathered claystones and sllty 
claystones are hght to medium ohve gray and occasionally ohve black. Weathered 
claystones appear dark yellowish orange and yellowish brown The color difference is the 

result of uon-oxide stahmg, whch IS common at depths from 1 to 20 ft below the base of 
the surficial material. Leaf fossils and black organic matter occur throughout the claystones. 

Most of the Arapahoe sandstones are poorly to moderately sorted, subangular to 

subrounded, silty, clayey, quartmtic, and very fine-grained to medium-grained. The 
uppermost sandstone (Sandstone Number One) is moderately to well-sorted and very-fine- 
gramed to medium-grained. Some coarse-gramed to conglomeratic sandstones have been 

documented. Unweathered sandstones are light gray to olive gray. Weathered sandstones 

appear pale orange, yellowish gray, and dark yellounsh orange, as the result of E o n a d e  
stammg. Cementation generally mcreases wth depth as weathering decreases. Cementing 
agents in the Sandstones are predominantly argillic with minor amounts of CacO, and silica. 
Trough and planar cross-stratification are common sedimentary structures (EG&G, 1991~). 
Xndmdual sandstones have lenticular geometries and contain thm beds or lamrnae of stlt and 
clay. Sandstone Number One was encountered as the surface bedrock lithology in boreholes 
19689 and 13589 m OU12, as shown in Figure 2-31. 
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The bedrock geology shown in Figure 2-31 illustrates three separate mappable units of the 

Arapahoe formation which mclude the Sandstone Number One, sdty claystone, and 
claystone. The silty claystones and claystones have been mapped separately to illustrate the 
transibonal nature between the units Sdty claystone surrounds the two subcrops of 

sandstone along the southern boundary of OU12, and also occurs less extensively along the 

northern portion of the mapped area Most of the bedrock in the OU12 area is claystone. 

232 JIlvdroloa 

Surface water dramage in OU12 is controlled for the most part by water diversion works 
such as dtches, pavements, gutters, drams, and culverts. Surface water drainage patterns 
throughout RFP are shown rn Figures 1-3 and 1-4. The largest of the runoff control ditches 
is the Central Avenue Ditch. This ditch runs eastward along Central Avenue and discharges 
to South Walnut Creek whch flows to the northeast, then mto the B-senes ponds. The 
other major runoff control &tch is the South Interceptor Ditch which prevents runoff from 
the south side of the RF'P main production area from entering Woman Creek; the ditch 
discharges to Pond C-2 (Rockwell, 1988). Pond C-2 discharges to Woman Creek which 
flows to the southeast. 

The &charges from the ponds are monitored to document compliance with National 
Pollutant Discharge Elimination System (NPDES) permit requirements. In addition to 
NPDES monitoring requirements, all off-site pond discharges are monitored for 
concentrations of plutonium, amenawn, urmum, and tr~tium (Rockwell, 1988). 

0 

Unconfined ground water occurs in OU12 111 the Rocky Flats Alluvium, the disturbed 
ground, and d a d  fill Where the Arapahoe sandstones subcrop duectly beneath the 

surfiaal material, they are in hydraulic connection. The Arapahoe sandstone geometries are 
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lenttcular and laterally discontinuous. Although mdivldual sandstones may not be in lateral 
hydrauhc commu~~cation, the Sandstone Number One subcrops frequently throughout the 
RFP area and acts as an unconfined aqufer for a substanttal portion of its occurrence 
(EG&G, 1991~). 

Surfiaal deposits on the RFP site generally are recharged by infiltration of mudental 
preapitatton and by seepage from ponds, ditches and creeks, although the situation m OU12 
probably differs from undeveloped areas because of the greater amount of paved and 
covered surfaces Large water table fluctuations have been observed in response to seasonal 

recharge (Hurr, 1976). Alluvial water levels are highest during late summet and fall, 

whereas some wells go dry at tlus tune of year. An heswation of ground water flow 

mechanisms of an evaporation spray field east of RFP in the buffer zone indicated a 
fluctuatton range of eight feet, with the low occumng m late March and the hgh occurring 
m late June (Koffer, 1989). As a result of water table fluctuations, the extent of saturated 
s u r f i d  deposits fluctuates. The shallow ground water system discharges in streams, ditches 
and at seeps along slopes at the alluvium/bedrock contact. 

Generally, unconfined ground water flows along the contact of the surfiual material and the 

underlying Arapahoe Formation claystones m a downgradient direction to the east. The 
alluvlal aqwfer, as well as the bedrock aquifers, exhibits a highly variable range of hydraulic 
conductivity values. As shown m Table 23, hydraulic conductivlty values reported for the 

Rocky Flats Alluvium range from 1 x lo-* centimeter per second (cm/s) (Hurr, 1976) to 4 

x lo-" cm/s (DOE, 1988). This wide range of hydraulic condudivity values for the Rocky 
Flats Alluvium is due to its heterogeneity and vertml and lateral variabdity. The most 
recent hydrogeologic investigation suggests the hydraulic conductmty of the Rocky Flats 

Alluvlum and the Sandstone Number One is appromately 6 x 10' cm/s whereas the 

40103-3UBcRoN 2 M.y 5,1992 
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Arapahoe Formation claystones have a lower hydraullc conductivity on the order of 1 x lo-' 

cm/s (EG&G, 1991~). lbs effectively constram much of the flow wthm the alluwal 
aqufer to the more permeable surficial material. Table 2.3 presents a companson of 
hydraulic conductmties for RFT area deposits from a vanety of sources 

As prewously noted in Section 2 3 1, the amount of caliche mineralization in the Rocky Flats 

Alluuum tends to mcrease as the thckness of the alluuum decreases. There are some 
areas where the amount of d c h e  in the mterstices of the surficial material approaches 100 

percent. The presence of d c h e  may prove to be useful in deterrmning localized changes 

m hydrauhc condumvities and ground water flow duections. Due to insufficient data on 
a c h e  in RFP surficial deposits, the extent to which this may be helpful is unlrnown at 

this time. 

Confined ground water IS present in the sandstone un~ts of the Arapahoe Formation 
throughout most of OU12. Ground water recharge to the Arapahoe Formation occurs as 

infiltration of alluvial ground water and as infiltration of precipitation where the bedrock 
outcrops m the western portion of the RFT (EG&G, 1991~). The confining layers are the 

relatively Impermeable claystones and sdty claystones of the Arapahoe Formation. Ground 
water in the sandstone units of the Arapahoe Formation occurs @pically under confined 

condmons throughout most of RFP. Exceptions to this are the local OccUTrence of ground 
water in subcropping sandstone mts directly beneath the suficial material. 

The lower Arapahoe sandstones have a hydraulic conductivity of approximately lob cm/s 

(EG&G, 1991~). An overall downward verhcal gradient has been identified but due to lack 
of data, has not been quantified. The emtence of a vertical gradient is evidenced in the 

overall decrease m stahc water levels in monitoring wells wth depth (EG&G, 1991~). 
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Generally, both confined and unconfined ground water flow IS toward the east Much of the 
ground water within the bedrock aqufer becomes surface water as it leaves the ground 
water system as seeps along slopes and m stream drmages. However, none of these slope 
or dramage areas are present wthin OU12. 

Industnaluauon of OU12 has sigmficantly affected the hydrogeology of the site. Heightened 
awareness and understanding of the synthetic conditions ulll fadtate  a more accurate site 
charactemtion. One pivotal construmon effect on the alluvial aquifer 1s the creaQon of 
potential preferred mgration pathways. These potential preferred migration pathways are 
infilled trenches from buried utilities, such as storm sewers, s an i t a~~  sewers, electncal lines, 
budding foundations, and footing drains, in addition to both abandoned and active process 
waste pipes and tanks. Footing drains and buildmg sumps are known to exist under 
Buildings 444,883, and 881, as shown in the engineering drawings included in Appendix E. 
Avadable analytical data collected dunng site-wde momtoring of these and other footing 
drains and sumps wdl be obtamed during the RFI/lU and evaluated The extent to which 
these trenches provlde preferred migration pathways will be considered when evaluating 
OU12 hydrogeology during the RFI/lU. 

Available informabon on ground water relative to OU12 comes from investigations of the 
881 Hillside located southeast of OU12, the West Spray Field, and the Solar Ponds. As 
prewously mentioned, ground water o m  m both unconfined and confined conditions 
throughout most of OU12. Figure 2-34 presents a water table contour map for OU12 for 
April, 1991, and Figure 2-35 presents a water table contour map for October, 1991. 
Available water quality data are discussed in Section 2.4.2, under Nature of Contamination. 
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Based on the water table contour maps of the site area, the unconfmed ground water 
generally flows easterly, as well as northeast towards North Walnut Creek and southeast 
towards Woman Creek. The mam plant area is on an east-west trending ground water 
dmde whch hes approxunately beneath Central Avenue. Ground water flow appears to be 
topographcally controlled, flowmg to the east-northeast coincident with the site-wide 
gradient. Ground water also flows to the south following the mesa slope. 

40103-3\sEcIION 2 May 5.1992 

A ground water hgh occurs at Well 15889 as shown m Figures 2-34 and 2-35. Ground 
water is consstently greater than 30 ft higher at this well than at surrounding wells Barring 
well complehon error, several possible scenanos could explam the anomaly. The area could 
be a small recharge zone, and given the low hydraulic conductivity of the Arapahoe 

Formation silty claystone, even limited recharge could produce a mound as water slowly 
enters the bedrock. Secondly, the allumum IS over 20 ft thcker in this location than at other 
locations in OU12. Thicker saturated alluvium could produce a higher water table 
elevation. Another explanahon may be hked  to use of building sump pumps, such as the 
one currently being used at Building 664, which hes adjacent to the ground water high. The 
anomaly will be investigated further as part of Final Work Plan preparation. 

2.4 NATLTRE OF CONTAMINATION 

This description of the nature of contamination has been derived primarily from the HRR 
(EG&G, 1992b). The historical descripbons of each site have been presented in Section 2.1. 
This seaon presents the type of contaminants whch have been released. In most instances, 
however, descriptions of the nature of contamination associated with OU12 MSSs are 
h t e d  to histoncal documentahon of the type of matenals released to the environment. 
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The following sections address the nature of potenbal contamnabon at each specific IHSS, 

as well as generally for all of the OU12 site area for ground water, surface water, soils, and 
sedments. 

2.4.1 OUl2 IHSSs 

The nature of contammation at the following indimdual MSSs is based on btorical 
information presented m the draft HRR (EG&G, 1992b). 

24 1 1 
No documentabon was found de tahg  releases on the west 10- dock itself; however, 
there IS record of sigolficant oil s t h g  around Building 453 which is located just north of 

the dock. There is a possibility that solvents were stored at the west loading dock and 
hydrocarbons may also be present III the sods due to leaks and spills (DOE, 1987). A 
radiometnc survey was performed in the vicinity of the west loading dock as part of a site- 

mde swey 111 April and May 1984 Areas south and west of Budding 447 and areas north 
of Buddmg 453 were identified as areas whch could not be surveyed for plutonium due to 
bgh-level background radioactimty. 

West and South Load ing Docks (IHSS 116.1. 116.2. 400 Are& 

Constments which may have contammated surfaces around the south dock include enriched 
and depleted uramum, beryhum, and chlomated solvents. k e d  uramum activity readings 
as hgh as 7,500 dwntegrations per m u t e  (dpm)/loO square centmeters (a2), and Smear 
readmgs with a maximum of 350 dpm, were detected around the south dock. Following the 
release, the dock and sidewalks were cleaned and the dnveway coated. Air count results 
d u n g  the vacuum fire extmgwhing operabons (Section 2.1.1) were as high as 33,000 

percent of the maximum permissible h i t  (WL) for airborne radioactivity. Direct counts 
111 the dock area were as high as 1,372 dpm. 

401@3-3WECI'ION 2 M.y 5,1992 
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Drums c o n t m g  perclene (tetrachloroethene) stdl bottoms and nitnc acid were stared on 
the south dock. In October 1955, one 55-gallon drum leaked and sprayed its contents onto 
two workers who were m the areaway adjacent to the dock. No discussion of cleanup in the 
reference pertaming to the perclene drum leak m 1955 has been located; however, the leaks 
were plugged and the drum moved. The contents of the drum were transferred to a 
stainless steel drum and treated wth caustic. Removal of soils in this area was being 
considered in 1975, but it is not known if removal was accomphshed. 

Until 1970, chlorinated hydrocarbon solvents used to rinse beryhum parts were typically 
disposed of onto the ground outside Room 106, whch opens to the south dock. Analytical 

results of sod samples taken at two to four mches below ground surface revealed 350 to 
lo00 mcrograms (pg) of beryllium per gram (g) of soil due to this solvent aisposal. Normal 
beryhum concentrations are 0 01 to 2 pg/g of soil. Personnel conducted air sampling in the 
area of solvent dlsposal dumping from June through September 1977. The average 
concentration of beryhm in air was O.OOO9 pg per cubic meter (m3), which was 9 percent 
of the EPA standard. Sod removal was not deemed necessary. 

2.4.1.2 C o w  Tower Pon-SS 136.1. 136.2. 400 Are& 
The mam purpose of the former coolmg tower ponds was to hold blowdown from the 
Building 444 and Building 447 cooling towers. This liquid probably contained hexavalent 
chromium since chromium residue was found when the cooling towers were dismantled in 

1975. Hexavalent chromum was commonly used in cooling towers as a corrosion inhibitor 
and possibly as a bioude. According to the draft HRR, one pond was used in 1956 to catch 
solutions during a c l e m g  operation of the Building 444 cooling tower; however, it is not 
known which pond 1s referred to Liqulds were allowed to evaporate and percolate into the 
soil, the pond was later backfilled The ponds may have also been used to dispose of 
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hhum. In adhtion, small amounts of depleted uranium may have been buried at ths 

MSS. 
I 

24.1.3 

The pmcipal matenals that have contnbuted to contamination in the radioactive area 
around Bulldmg 444 are depleted and enriched uranium, beryllium, chlorinated hydrocarbon 
solvents mcludrng carbon tetrachlonde, and hydraulic oil. There may also be hthium and 
chromum in the sedments due to the presence of cooling tower ponds (MSS 136). 
Numerous madents are mentioned m documents found dunng the HRR search that indicate 
releases to the area. 

m a c t l v e  Site South Area CMSS 157.2 400 Area) 

2.4.1.4 m c  Acid SDiU (-j 

A sulfunc acid spdl m September, 1970 released approximately 1,500 gallons of 94 percent 
sulfuric acid to the 400 Area, Approximately 32,000 pounds of lime was added to neutralize 
the acid. It was common practice at RFP for acid spdls to be neutralized with a caustic such 

as h e  The CEARP Phase I document (DOE, 1986) comdered that this procedure would 
create by-products that were benign and highly mobde and, therefore, no environmental 
hazard should remain. 

Assuming that the acid tank was filled to capaaty (3,000 gallons), approximately 200 gallons 
of acid are unaccounted for 111 the desmption of the madent. Approximately 1,500 gallons 

are reported to have been released from the leaking flange directly to the ground. An 
addibonal 1,300 gallons were recovered from the neutralizabon tank The remaining 200 
gallons Uely leaked from the neutralhaon tank into the sanitary sewer system. The 
Budding 995 sewage treatment plant and its effluent were monitored to assess the impact 
of the 1970 spa. On September 12, the pH of Building 995 influent was as low as 1.8. On 
40103-3UBCIlON 2 kLy 5,1992 
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September 13, the effluent had a pH of 2.2 with a sulfate concentration of 1120 ppm. It is 
probable the sulfunc acld leak into the smtary sewer system contnbuted to the acidic 
treatment plant water. 

2 4.1.5 Fiber- A r e m S s  120.1 & 120,2. 600 && 
No documentabon de tahg  &mete releases or detaded response mons IXI the 
fiberglassmg areas was found Potential residues &om spdls of polyester resin, peroxide 
catalyst and unspecified c l e m g  solvents may exist. figher than background levels of 
gamma radiation and americium were detected by an Aenal Radiological Measurements 
System suryey (W Photograph 21644-01, 1977). No documentation was found which 
provided an explanation for the origin of the elevated readings. Budding 664 is currently 
used for radioactive waste storage, but it is not known whether stored waste was responsible 
for the historically elevated readings. 

2.4.1.6 Nitric Acid T U S S  189. 600 Area) 
Small volumes of nitric aud were released to the environment in each of three documented 
occurrences. As identified in the CEARP Phase I (DOE, 1986), the routine response to 
spills was to rinse the acld spill on the ground. In two of the documented releases, the nitric 
aud was neutralized with sodium bicarbonate. 

2.4.1.7 Process W a s 3  

Typical waste consfituents dlscharged into the process waste system include uranium, 
plutonium, beryllium, mtrate, acids, and trace solvents. Various portions of the process 
waste lmes have reportedly leaked throughout the history of theu use. Exact locations of 
leaks were not documented, however, lines between Buildings 441,444,881, and 774 have 
had documented leaks, some wthm OU12 

40103-3\sBcIION 2 My 5,1992 



EG&G ROCKY FLATS PLANT 

Opuabk Umt 12 
m/RI wort pI.a 

MUM1 21100-WP-OUl2.1 
W o n  No 2 4 R e v  0 
pw 41 of 59 
Effectwe Date Mays, 1992 
Orpuzanon Remaimtion Program 

A 1975 aerial photograph showed evldence of standing water or seepage m an east-west 
trending drainage near the process waste h e  whch runs from Buildmg 881 to the 700 area. 
The nature of the seep IS unknown, although it is suspected the seepage resulted from a 
process waste h e  leak. 

S 147.2. 800 Are& . .  2.4.1 8 
Potential contaminants include berylhum, and ennched or depleted urazllzl~l~ Based on 
mtemews wth former RFP employees conducted dunng the preparation of the HRR and 
on the historical use of Buildrng 881, some of the equipment stored rn this IHSS may have 
been contammated wth berylhum, ennched uranium, or depleted uranium. Radioactivity 
levels assoaated wth this stored equpment would not be antmpated to be high with respect 
to background. 

881 Co nversion Act lvltv co- 

2.4.1 9 bder-B- Contammation (IJBC -439. 440. $41. 442. 447. 865. 881. 8- 

The sods beneath OU12 buildings may be contammated wth radionuchdes, mtrate, solvents, 
ads ,  and hydrocarbons. The most lkely contammants in sods beneath any particular 

buildmg can be identified through knowledge of the operabons conducted rn that building 
and the raw and waste materials associated with those operations. The con taminants 

suspected under a buildrng should be based on the overall history of the building, not just 
the current operations. For instance, Building 881 currently houses vanous technical 
support, analytical, plant support, and administrative functions. However, in the past the 
budding was an enriched uranium components production facility, and was later converted 
to a nonradioactive metals fabrication facility. 

d 889.400 &800 Areas) 
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A number of RCRA Contingency Plan Implementation Reports have been made in response 

to releases inside bulldmgs that could contnbute to under bulldmg contaminahon. These 

reports are numbered in a manner that gves the year and a sequential number for the 

RCRA Contingency Plan Implementation Reports of that year. The RCRA Contingency 

Plan Implementation Reports addressing indoor building events applicable to OU12 are: 

89-001, 89-010,89-013, 89-014, 89-017, 89-018 These are contained in Appendix B. 

Inside building events have largely been cleaned-up or otherwise addressed without 

notweable impacts on the outdoor enwonment. However, due to the long time frame, 

hustory of operations, and difficulty in detectmg sod contamination beneath buildings, the 

sods beneath the i d e n ~ e d  OU12 UBCs should be considered in the field investigations. 

2.4.2 able Unit 12 Site 

The nature of contammation in the OU12 area is based on a limited amount of soil, ground 

water, and surface water data from several sources. T~IS information and a comparison of 
the data to background data is discussed in the following sections. 

. .  2.42.1 B i s e  of DaQ 

Exlstmg sod bomg, ground water, and surface water analytical data from locations in or 

adjacent to OU12 have been summarized on Tables 2 4  through 29. Analyt~cal data 

mcludmg metals, rahonuchdes, volatde orgmc compounds, and major ions, were evaluated 

and sigmficant constituents are presented on the tables. Most of the analytical data were 
properly validated. The selection of the constituents was based on past MSS history and 

the reqwrements of the IAG for field samplmg. The complete listing of the data set used 

to develop these tables IS presented III Appendix A. Each of the environmental media is 
&cussed below. 
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w 
Based on the JAG requirements and past OU12 history, three metals of potential concern 
rn shallow sod were researched: beryhum, chromum, and lith~um. A summary of the 
concentrafions of these select metals in shallow soils (0 to 7 ft) from 15 exsting soil borings 
within or adjacent to OU12 is presented on Table 2.4. A graphical representation of the 
data IS shown on Figure 2-37. Concentrabons of beryllium ranged from less than 0.15 to 2.0 
mlhgrams per lalogram (mg/kg) m shallow OU12 soh. Chromium concentrahons ranged 
from 5.5 mg/kg to 34 mg/kg. The results of the analys~~ for lithium indicate that lithium 
is present at or below detection Mts of approximately 20 mg/kg at most locations. 

Lthium was reliably detected only at location npmber 17989 at a concentration of 14 mg/kg. 

Beryhum, chromium, and lithium results for soils sampled below 7 ft were d a r  to those 
for the shallower sods At the majority of locat~ons, slightly lower concentrations were 
observed III s o h  at depths greater than 3 ft. 

Exlstmg analytical data for selected radionuclides m soil samples from 11 bonngs at depths 
of 0 to 7 ft  are presented on Table 2.5 Gross alpha, gross beta, plutomum-239/240, 

uramum-233/234, uranium-238, and trihum results have been mcluded. In general, the 
hghest radionuchde concentrahons were detected m the 0- to 3-ft depth, surface samples. 
The shallow soil data are graphically presented on Figure 2-38. Radionuclide concentrations 
m sod samples collected at depths greater than 7 ft were similar to concentrations detected 
in the 3 to 7 ft samples. 

Volatile orgamc compounds were detected in sod samples from 11 borings within and near 
OU12 at depths of 0 to 6 ft. A summary of these volatile organic detections IS presented 
on Table 2.6 and is shown on Figure 2-36 Acetone and methylene chloride were detected 
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m almost every soil boring However, these compounds were also frequently detected m the 
associated blank samples, suggestmg laboratory contarmnatlon. l,l, 1-Tnchloroethane ( T U )  
was detected m 13489 at 11 mcrograms per kilogram (mg/kg). Tetrachloroethene and 
tnchloroethene (TCE) were detected in soil samples from 0187 at greater than 100 mg/kg. 
Bis (2-ethylhexyl) phthalate (a common laboratory con taminant) was also detected in 
shallow sods from thxs locabon Other volatde orgamc constltuents detected in only a few 
of the sod bonngs mcluded carbon disulfide, 2-butanone, benzene, ethylbenzene, and 
toluene. 

Volatile orgamc compound results for soils at depths greater than 6 ft are smlar to those 
for the shallower sods. Acetone and methylene chloride were detected frequently; however, 
these compounds were also detected m the blank samples. TCA was only detected in soil 
from locabon 13489. Other volatde orgamc compounds were only detected rn a few of the 
samples at low concentrations of typically less than 30 pg/kg. 

The emtrng database for sods wthm and near OU12 is not sufficient to adequately 
deterrmne the nature and extent of rdonuclides, metals or volatile orgamc constituents. 
A detailed evaluation of all data wdl be made following the Phase I sampling effort. - 
Alluvial ground water quality data were only available for two monitoring wells in the 
viclnity of OU12. Monitonng well 17989 IS located east of OU12, while monitoring well 
0187 IS located immediately south of the OU12 boundary in OU1. These two wells have 
been sampled one or more times and analyzed for a range of parameters. Analytical results 
for selected metals, radionucbdes, volatile orgamc compounds (0187 only), and major ions 
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from these wells are presented on Tables 2.7 and 2 8 Volatile organic compounds were not 
rehably detected m well 17989. These results are discussed in the following paragraphs 

Concentrations of rdonuclides m the single August 1990 sampling event from monitonng 
well 17989 were elevated, whde those observed in samples from monitoring well 0187 were 
not However, radionuclide levels in monitoring well 17989 cannot be directly attributed to 
actiwoes assoaated wth OU12 MSSs. Concentraoons of the selected metals were elevated 
m ground water from both momtoring wells Volaale organic constituents detected in 
ground water samples from momtonng well 0187 consuted of trace concentrations of TCA 
and TCE which were detected dunng a few of the sampling events. However, in the most 
recent December 1991 sampling event, TCA and TCE were not detected. 

Analytml data for several major ions is also presented on Tables 2.7 and 2 8. Bicarbonate, 
chloride, and sulfate concentrations were elevated in both monitomg well 17989 and 0187. 
Fluonde and mtrate/nitnte concentrabons were elevated in well 17989 but not in well 0187. 
Elevated concentrations of these major ions, as well as radionuclides, in well 17989 are 
consistent with the release of process wastes liquids in the area. Total dissolved solids 

concentrations in 0187 were greater than 500 mg/l and in 17989 were greater than 
1,0oO mg/l. 

Water quality data are available for other areas of the RFP, as part of the site-wide RCRA 

ground water monitoring program (EGBtG, 19920. The nearest upgradient and 
downgradient momtonng wells to OU12 were located at the West Spray Field (OU11) and 
the Solar Ponds (OU4), respectwely. Wells B410689, B410789, and B110889, installed to 

momtor ground water at the West Spray Field, were selected as the nearest water quality 

monitoring wells upgradient of OU12 Wells €207489 and 2486, installed in the vlcimty of 

40103-3\sBCzION 2 May 5,1992 

t 



W U a l  21100-WP-OU12 1 
!Sectton No 20, Rev 0 
mF 46 Of 59 
E€f&ne Date Mays, 1992 
Organvahon Remedrrtm Program 

the Solar Ponds, were selected as the nearest water quahty monitoring points downgradient 
of OU12. Because of the btance between these wells and OU12, as interpreted by the 
maps mcluded in Appendu F, they may not be representative of actual water quallty 

conditrons immediately upgradient and downgradient of OU12. Several other OUs lying 
wthm the upgradient and downgradient well may also be contributing to variations in the 
ground water quahty. The analflcal results for these selected wells are presented in tabular 
form in Appencllx F The results are discussed below. 

Volatile organic compounds have been detected at low levels in Wells B410689 and 
B 110889, includmg tnchloroethene, 4-methyl-2-pentanone, carbon disulfide, acetone, and 
methylene chloride. According to EG&G (19920, statistical analysis of wells across the 
West Spray Field shows no sigmficant increases in volatile orgmc concentration due to 
spray field activities Detections of U-233/234 and U-238 in wells B410789 and B110889 
indicate an unpact to water quality at the spray field. Metals were detected at levels 
consistent with background ranges (EGBrG, 19920. Water quality parameters have also 

been monitored (Appendix F). These results may be indicative of upgradrent water quality 

conditions, west of OU12 

a 

Downgrahent of OUl2, volatile organic compounds were detected at very low levels in well 
p207489. No volatdes were detected in well 2486. Radionuclides, including U-233/234, U- 
238, tntium, and gross beta achvity, were detected in well P207489. Water quahty 

parameters including chloride, fluoride, mtrate/mtnte, sulfate, bicarbonate, and total 
dissolved sohd were elevated above the same values in the upgradient wells. 

. 
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Calaum, magnesium and strontium also appear to be elevated above the upgradient values. 
These water quallty data may rn part reflect ground water conditions downgradient of OUl2, 

but may be more representative of the actmities related to the Solar Ponds. 

The existing ground water analytical database for the IHSS within OU12 IS not adequate to 
determine the nature and extent of ground water contammation 111 OU12. Additional data 

wdl be collected and evaluated dunng the RFI/FU for OU12 

Analytical data fiom only one surface water sampling locabon, SW125, was available. this 

locabon IS indlcated on Figure 2-29. The analytical results for selected radionuclides, 
metals, and ions are sunmanzed on Table 2.9. Concentrabons of radionuclides, metals, and 

ions were relatively low and conslstent wth those detected at other surface water monitoring 
stat~ons at RFP. 

2.4.2.2 Site Bacwound C o w  

Shallow sod and ground water analyhcal data from several bohgs and two monitoring wells 
within or adjacent to OU12 were compared to site-wde background chemical data presented 
m the Background Geochemcal Characterhbon Report (EG&G, 199Oa). Background data 
on radionuclides, metals, major anions, and indicator parameters were obtained from 
samples collected at stations located 111 buffer zone areas west, north, and south of the maiLl 
plant. 

The background data for allunal soil and ground water samples are compared in the 

following discussions to analytical results for select compounds in soil and ground water 
presented 111 Tables 2.4 through 2 8 Comparisons were made to tolerance limits used to 
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charactenze background concentrations, whlch were presented in the background 

geochemcal report where suffiaent data pemtted calculabon of these limits (EG&G, 
1990a). The three metals and SIX radionuclides of potential concern i d e n ~ e d  based on past 

hstory of the fadty and the requrrements of the IAG are: 

Metals beryllium, chromum, and hthium; and 

Radionuchdes gross alpha, gross beta, plutomum-239/240, dum-233/234, 
~ranium-238, and tritlum. 

Concentrabons of the three select metals 111 sods wthin and near OU12 were typically less 
than upper tolerance Mts or maximum concentrations m background soils. Beryllium 
concentrations, which ranged from less than 0.15 to 2.0 mg/kg, in soils within and ncar 
OU12 were less than half of the upper tolerance level of 4.7 mg/kg calculated from 
background sod samples These concentrations were also an order of magnitude lower than 

the maximum concentrabon of 19 mg/kg detected in a background sod sample. . 
Chromium was detected in all  but two samples unth and near OU12 at concentrations less 
than the upper tolerance h i t  of 20 mg/kg calculated for the background soil samples. The 

two excepbons of 27 and 34 mg/kg rn locations 13489 and 14289, respectively, were below 

the maximum concentration of 70 mg/kg detected in a background soil sample. The only 

rehable hthium detemon of 14 mg/kg at locabon 17989 was above the upper tolerance limit 

of 8.1 mg/kg calculated from background samples south of RFP, however it was below the 

minimum concentrabon of 16 mg/kg observed in background samples collected north 
of RFP. 

40100-3\58cllON 2 MIY 5,1992 

t 



EG&G ROCKY FIATS PUWT 

Operable Umt 12 
RFI/RIwortpI.o 

Manual 21100.WP-OUl2.1 
sechoa No zo,R*r 0 
pap 49 of 59 
Effectwe Date May 5,1992 
orgamziit~on kmdmhonhgram 

Gross alpha concentrations m sods w i h  and near OU12 were below, and typically less 
than half, the maximum concentrabon of 42 picoCuries per gram (pCi/g) observed in 
background soils. The concentrabons were also less than the upper tolerance limit of 38 
pO/g calculated for gross alpha concentraoons detected m background sods. Gross beta 
concentrations in OU12 sods and m sods nearby were vvlthin the range of background 

concentrabons of 3 to 42 pO/g. Three detections were above, but close to, the upper 

tolerance h u t  of 37 pCi/g/ The majority of plutomum-239/240 concentrations detected 
rn sods withm and near OU12 were greater than the calculated upper tolerance limit of 

0.015 pCi/g and the maxmum concentration of 0.02 pCi/g observed for plutonium439 in 
the background soil samples. T ~ I S  1s probably due to the analysis of two isotopes, 
plut011.ium-239/240, in sods wthm and near OUl2, as opposed to the analysis of one 
Isotope, plutomum-239, m background soh. Concentrations of dum-233/234 and 

uranium-238 were typically greater than upper tolerance limits of 0.66 and 0.68 pCi/g 

calculated for each of these compounds, respechvely, from concentrations in background 
sods. However, the concentrations of uranium-233/234 and urmum-238 in soils within and 

near OU12 were within the range of concentrations observed in background soils. The 
majonty of trit~um concentrabons for soils within and near OU12 were less than the 

calculated upper tolerance limit of 410 pCi/l and were within the range of tritium 

concentrations detected in background soh.  Exceptions were in soils at 13689 and 14689 
located in the northeast portion of OU12 and north of OU12, respectively. - 
As stated in the previous section, alluvial ground water data near OU12 were limited to two 

momtoring wells, one east and one south of the OU12 boundary (Table 2.7 and 2.8). Metals 
concentrations in ground water samples from these wells were generally greater than 
calculated upper tolerance h t s  and maxunum conceatraOons detected in alluwd ground 
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water samples from background locations (EG&G, 199Oa) Exceptions include mercury 
which was not detected 111 background samples above a detection h t  of O.OOO2 mg/l and 
was only detected d u n g  one samphg event m well 0187 at O.OOO28 mg/l. Selemum and 
strontium were also detected at low concentrations m well 0187 close to or below, 
respectively, the detection h t s  of 0 05 and 1.0 mg/l, used for the background samples. 
Zmc was detected in ground water ffom well 0187 at concentrations wthrn the range of 

observed background concentrations from the alluvial ground water samples 

The radionuchdes, gross alpha, gross beta, urmum-233/234, uranium-235/236, and 
uranium438 were detected in wells 0187 and 17989 at concentrations greater than the 
calculated upper tolerance h i t  or the maximum concentration detected m background 
water samples. The other select radionuchdes analyzed in ground water from well 0187 

were detected within or below concentrahon ranges observed in background alluvial ground 

water samples. 

40l~3\sEcTION 2 My 5.1992 

The major ions bicarbonate, chlonde, nitrate/nitrite, and sulfate were analyzed in both 
ground water from wells 0187 and 17989 and in background well locatrons. Concentrations 
of these ions m well 17989 and m well 0187, with the exception of nitrate/nitrite, were 
greater than the upper tolerance limit calculated from the background ground water 
samples. Nitrate/nitrite Concentrations m well 0187 were below this h u t  and also were 
wthin the range of concentrations detected in the background samples. Total dissolved 
solids (TDS) concentrabons in 17989 were greater than those observed in background 
samples. TDS Concentrations in 0187 were within the range of background "DS  

concentrations. 

L 



EGBG ROCKY PLATS W 

Operable Umt 12 
RPI/RI work PLn 

Manual 21100.WP-OUlz.1 
scchon No 20, Rev 0 
PW 51 of59 
E f f c c t ~ ~ ~  Date May 5,1992 
Orgmzatmn Remediation Program 

2.5 SITE CONCEPTUAL MODEL 
On the bass of the known site physical condlbons and the potenbal contamination sources 
descnbed in the precedmg sections, a conceptual model of exposure pathways for OU12 has 
been developed for use m the evaluation of the potentml nsks presented to human health 

and the environment 

The pnmary purpose of a conceptual model is to aid m identifying exposure pathways by 

whch human and biohc receptors may be exposed to site contmants.  The EPA defines 
an exposure pathway as ..a =que mechamm by which a populahon may be exposed to 

chemcals at or ongmating from the site I' @PA, 1989b). As shown in Table 2.10. An 
exposure pathway mcludes a contammant source, a release mechanism, a transport medlum 
or mgrahon pathway, an exposure route, and a receptor. An exposure pathway is not 
complete unless all of these elements are present. Each mdividual element is described in 
more detail in the indwidual sections referenced below: 

Contammant Source (Section 2.5.1) - For the OU12 conceptual model, the 
contaminant sources are the meda potentially unpacted by histoncal releases of 
chemicals from each IHSS These are secondary source media and may include 

sod, sedment, and ground water throughout OU12 and potential waste material 
sbll present in process waste lues. 

Release Mechanism (Sectron 2.52) - A release mech- is a physical and/or 
chemical process by which contarmnants are released from the source. The 
conceptual model for OU12 identifies &tonal mechanisms which released 
contaminants directly from hrstoncal sources at the time of the actual spills and 
leaks; and pnmary release mechamsms whch release contaminants dlrectly from 

40103-3\S~ON 2 M.y 5,1992 



EG&G ROCKY FLATS PLANT 
RPI/FuwoiLplra 
operable umt 12 

21100-WP-OU12.1 M.nurl 
surtlon No 2.0, Rev 0 
pa@ 52 of59 
E$fcchvc Date May 5,1992 
Oxganmhoa Remedrrhon Ropun 

the current contamination (or secondary) sources. Secondary mechasms which 
release contaminants from one transport me&a to another are also identifled 
h a r y  release mechmms for OU12 may mclude dust and/or volatrle emissions, 
mfiltrabon, &solution, and storm water runoff. Secondary mechanisms may 

include percolabon, recharge, discharge, seepage, volatilization, and dry deposition. 

Transport Medium (Semon 2.53) - A transport me&um 1s the environmental 
medium lnto which contaminants are released from the soure, and from which 
contarmnants are in turn released via an exposure route. Potentd transport media 
for OU12 mclude vadose water, ground water, surface water, and air 

Exposure Route (Section 2.5.4) - Exposure routes are avenues through which 
contaminants are physiologically incorporated by a receptor. Exposure routes for 
receptors at OU12 include ingestion, duect dermal contact, and inhalation. 

Receptor (Section 2.5 5) - Receptors are human or environmental populations that 
are exposed to the contamination released from a site. Environmental receptors 
include biota (both flora and fauna) that may be indigenous to the primarily 
lndustnal OU12 area. 

The conceptual model shown 111 Figure 2-39 provides a con taminant source characterization 
and an ovemew of all the potential exposure pathways that may exist at OU12. The 
pathways are shown pictorially m Figure 2-40. Some pathways have a higher potential for 
occurrence than others; more likely exposure pathways are identified in Table 2-10 and 
&cussed by evaluatmg the fate and mobility of the source contaminants in the various 

transport media. For the OU12 area, many MSSs have been lsolated from transport me&a 
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by concrete or asphalt pavement, which may effectively eliminate any exposure to 
re-suspended dust or volatile organic compounds In areas where infiltration IS possible, 
sparingly soluble compounds, such as plutonium and trivalent chromium [Cr (III)], will 

rem- bound to sods, rather than being m o b h d  by infiltration and transported in ground 
water. Sdar ly ,  some ground water originating in the OU12 area may be intercepted by 

the Budding 881 Hillside French drain, whch 1s currently under construct~on, or the 
interceptor trenches at the Solar Ponds (OU4) 

2.5.1 

As shown in Figure 2-39, the primary sources of contamination at OU12 are considered to 
be the potential or documented releases that occurred at an MSS. For the purpose of the 

conceptual site model for OU12, the 11 MSSs are considered one hstorical source because 
of their proxhty and overlappmg boundaries, the similar nature and small size of many of 

the reported releases, and the surfiaal or shallow nature of the impacts. The htstoridy 
mpacted media include an, surface water, sedment, and soil; it IS unknown if ground water 
has been hstorically impacted. Smce the hstorical release events, contaminants released 
to air and surface water have dissipated Soil and sediment are, therefore, considered the 

current, or secondary, contaminant sources 111 the OU12 model. The following sections 
descnbe the charactenstics of the historical and current contaminant sources. 

25.1.1 mtorical S w c e  Characterization 
The 11 IHSSs that compnse OU12 have been described in detail in Section 2.1. To 
summarize the discussion presented in that section, the 11 IHSSs include: 

Loadmg docks at Buildings 447 and 444 (IHSSs 116.1 and 116.2) where solvents 
and uranium wastes were stored, 

40103-3\S~ON2 Mr/ 5,1992 
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Fiberglass application areas m the vimty of Buildrng 664 (IHSSs 120 1 and 120.2); 

A storage area related to the conversion of Building 881 from enriched uranium 

components production to a non-radioactive metals fabrication facility (IHSS 

147.2); 

General soils contamination I.U the 400 area, referred to as the Radioactwe Site 
South Area (IHSS 157.2), 

A sulfuric aad spa  adjacent to Building 443 (IHSS 187); 

- The area adjacent to two mtnc acid storage tanks @ISS 189), east of Building 444, 

where mtnc aud spdls have been documented; 

Coohg water ponds located m the w a t y  of Building 444 (IHSSs 136.1 and l36.2) 
whch contained cooling tower blowdown from Buildings 444 and 447; and 

Process waste line leaks (IHSS 147.1) wthin OU12. 

Each of these sites has been identified because of documented or suspected sprlls or leaks 
of con taminants during storage or &ring normal operations. In each documented case, the 
spills or leaks were generally limited m extent. The documented or suspected releases 
occurred over an appromate 40 year penod, and may have potentially impacted soils, 

sediments and ground water remammg wthin the OU12 area. Most of the spills or leaks 
are thought to have impacted sediments and surface and shallow soils. The cooling water 
ponds and process waste h e  leak have impacted shallow subsurface soils. Although surface 
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water and a u  were also potentially impacted by hutoncal releases, they are not considered 
as current sources, but mtead as transport media and mgrabon pathways. 

I 

. .  2.5.1.2 ~ 

The histoncal releases described above have unpacted soils and sedments within OU12. 
As shown in Figure 2-39, these meQa are considered the current contaminant sources. The 
physical and chemical characteristics of the contammation in these media have been 
discussed in detad in Section 2.4. The contarmnants comprise five general types: radioactive 

. materials, including depleted urmum and plutonium; chlomated organic solvents used for 
cleaning parts and components; metals, including lithium, beryllium, and chromum; acid 

and/or neutralized acid byproducts; and chemicals such as polyester resin related to 

fiberglassing operations. "he behavior of these con taminant types is described below. No 
analytical results are available specifically for the OU12 IHSSs because no prewous 
sampllng has been conducted Section 63 provides the media sampling and analysis 
rationale for the OU12 Field Sampling Plan. 

a- 

I 

Radionuclides present in the OU12 area include both naturally oaming and man-made 
Isotopes. These elements may be of concern due to both their radioactivity and chemical 
toncity. The uramum isotopes occur ~ t ~ r a l l y  in soils and sediments, and exist in 
economdy recoverable quanQties near the Rocky Flats Plant. Their mobility is variable 
and is based primarily on environmental omdation-reduction and pH conditions. 

I 

* I  

The valence states of urmum, UOV) and U O ,  are stable under naturally OccUfzinB 
environmental con&tions. The U o  valence state is relatlvely insoluble under slightly 
acidic to basic pH, and is stable under reducing conditions. The U(W) valence state 
predominates under oxidizing conditions and 1s relatwely soluble. Uranium released in its 
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elemental form or as U(IV) mdes will be associated with sods or sediments and transported 
as partuxdates Oxidation of U@V) over tune may result m conversion to the soluble U(VI) 
and subsequent mobdmhon and transport in surface and ground water. 

Plutoxuum is a transuranic &de element, and does not occur naturally in the 
environment. Sensitwe analyt~cal t e h q u e s  allow measurement of background 
concentrahons of these elements which are the result of atmospheric testing of nuclear 
weapons. Plutonium forms insoluble hydroxide and oxide solids under neutral to baslc pH 
conditions, h t i n g  its mobihty m the subsurface Similar to the transition metals, however, 

plutonium may be transported in associahon wth particulates in surface water or air, or 

possibly as colloids m ground water. 

The chlonnated orgamc solvents are generally characterized by relatively high solubility and 

volatihty, and relatlvely low affinity for sohds Therefore, these chlorinated solvents are 
generally readdy mobhed from shallow soil by volathation and infiltration. In cases 
where soils contain significant levels of organic carbon, or arc high in clay, chlorinated 
compounds can be sorbed to these sods. If dissolved in surface water or ground water, these 

compounds are readily transported. In surface water systems, these solvents are volatilrzed 

to the atmosphere where they are photo-omdmd. Although the volatilization process is 
relatwely rapid, potential transport distances may stdl be significant m most streams. 

hthium is an alkali metal which occurs ~ t ~ r a l l y  in the environment. Sod particles exhibit 
a lesser affinity for hthium than for other common alkal~ or alkaline earth elements. Once 

released in surface or ground water, lithium tends to remain in solution and be transported 
in the drssolved phase. 

t 
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Beryllium 1s an alkaline earth element which occurs naturally m the enwonment. Beryhum 
oxide and hydroxide compounds have very low solubhties and dissolved ions are strongly 
adsorbed by mineral surfaces. In natural enwonments, beryllium will be transported as 

particulate matter in wind or surface water runoff rather than in the dissolved phase. 

Chromum (0) has two stable valence states in natural systems: Cr(III) and Cr(M). 

Behavior of t h s  transibon element 1s strongly ufluenced by valence state, whxh in turn 1s 

a function of mdaoon reduction and pH conditions. Under strongly deg, moderate 
to low pH conditions, Cr(VI) vvlll predormnate. Cr(VI) is hghly soluble, and displays only 

a weak affinity for solid surfaces As a result, C r O  is preferentdly transported in sutface 
and ground water. Under moderately oxidizing to reducing conditions, relatively insoluble 

Cr(III) will predominate. Cr@I) displays a strong attraction for soil and sediment, and is 
transported as suspended parhculates in surface water and an. Under conditions common 
m most sods, Cr(VI) is readdy transformed to Cr(III). 

Sulfuric and nitric acids will tend to be neutralized by carbonate and alummosilicate 
minerals present in sod and sediment. The resulting neutralized solutions will contain 
&solved sulfate and mtrate, respectively, as anionic species. Sulfate and nitrate are both 
highly soluble, and are readry leached from soils and transported in surface and ground 
water. 

No information was found during preparation of this Work Plan to describe the behavior 
of unsaturated polyester resins such as those used in fiberglassing operations. However, 
their higb molecular weight and resistance to water suggests that these compounds would 
be relatwely strongly adsorbed and bound to soil and sediment. 

40IQ)JUEClTON 2 asly 5,1992 



EG&G ROCKY PLATS 

Opcrrbk Unit 12 
m/RI work plra 

The historical release mechamms identified in the OU12 site conceptual model include 
spills and leaks from stored drums, tanks, work areas, stored machinery, ponds, and process 
lines. These releases potentially impacted soils and sedment in the vicinity of each IHSS, 

with the contaminants descnbed m the precedmg section These impacted media are 
considered the current contarmnant source, since the onginal sources of spdls or releases 
at most MSSs are no longer present. The primary release mechasllsms from the current 
source matenals to the transport me&% and the potenbal secondary release mechanisms 
from the transport medla are discussed m the following semons. 

2.5.2.1 m a s e  Me- 
Based on the contarmnant source charactenstm and the fate and transport process discussed 

above, primary release mechmms for OU12 have been identified. These include: wind 
erosion of contaminated soil into the atr as figitwe dust, or vapor emissions of volatile 
organic compounds from soils and sediment; suspension and transport of contaminated soil 

preapitation and transport downward into ground water. However, over much of the OU12 
area, surface soil contammation has been solated by concrete or asphalt pavement. In 
these paved areas, the primary release mechanisms are severely constrained or inactive. 

and sedment wa surface water runoc and leaching of con taminants by infiltrating 

25.22 -lease Me- 
After the contammants become entrained in the transport media, the potential exists for 
interaction between the mdividual transport media. In the OU12 umceptual model, these 
secondary release mechanisms mclude percolation of vadose water and recharge of ground 
water, discharge and seepage of ground water; recharge of ground water by surface water; 
volatdhfion from surface water; and deposition of dust from the air. 
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2.53 E x ~ ~ s u r e  Routes and Receptprs 

As illustrated in Figures 2-39 and 240, contarmnants released from OU12 can affect 
potential receptors through inhalation of atrborne pmcles or vapors, and through ingestion 
of or dermal contact with contaminated source or transport media. 

2.5.4 -sure Pawav Summary 

The pnmary goal of the OU12 M/RI 1s to gather data to support a Baselme Risk 
Assessment, whch evaluates the potentd mks of OU12 contammation to human health and 
the enwomnent. The OU12 site conceptual model developed in the precedmg sections 
identdies potenhal completed exposure pathways resulting from OU12 releases. Data 

necessaq to evaluate each of these pathways wdl be collected during the OU12 RFI/RI as 

hted below: 

Sods/Sediment + Ingestion, Inhalabon, or Dlrect Contact; 

- Wmd-Blown DustlVolatile Emissions + Inhalation; 

Surface Runoff/Surface Water/Sediments + Ingestion or Direct Contact; and 

Infiltration/Percolation/Ground Water + Ingestron or Duect Contact. 
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TABLE 2.1 

OUl2 IAG AND HRR IHSS COMPARISON 

IAG 

Number 
mss IAG mss mtl~ 

r)oArea 

116 1 

1162 

136 1 

1362 

1363 

157.2 

187 

Mulhple Solvent 
Sp& at West 
-g- 

Multrple Sobut 
Sp& at South 
h d m g  Dock 

C m h g  Tower 
Pond Northeast of 
Buddmg 460 

Whg T w r  
Pond South of 
Bruldmg 460 

Cmhg Tower 
Pond west of 
BuIl&ng 460 

Radloactlve sate 
south Area 

Aad hk42) 

116 1 

1162 

- 

1363 

136.1 

157.2 

187 

Wert h d m g  
Dock - Blllldmg 
447 

coolrng Towcr 
Pond East of 
Bwldmg 444 

Coohug Tower 
Pond West of 
BuIldmg 444 

R . & o a ~  Slte 
south Area 

Sulluric Aad Sptu 

HRR MSS 116 1 IS m the same locat~on 
as IAG MSS 116 1, but onentat1011 u 
dunged to utend furtherwtrtbued 011 
IOW-ICVCI ob4~~ ph0-k 

HRR MSS 116.2 Y m a drfferent loat1011 
than IAG mss 1162 me south 
Lordlug Dock Y located cast of the 
Bruldmg 444 plenum b w d  011 IawJeVul 
oblique pbotogqhs, not vert of the 
bddmg phum as mdmtcd m the IAC3 

No documentation was found dunag 
HRRrrourcb to support the IAG pond 
loahon 

HRR IHS 136.2 IC m a different loat1011 
and 10 bgcr than IAG MSS 1363 
Documentahon found dunng HRR 
supports pond laabon castof 
BuIldmg444 Nocoohgtamrponbue 
located m the IAG that am m t h  of 
Bruldmg 460, as tbe htle lnfuc 

HRRIHSS l36.1 s m  the ~llllc loatron 
as IAG Mss 1363 Pond tmmcdmtefy 
west of Buddmg 444 reen m 1964 a d  
*otQmPl= comrpoadr*=wtd 
~ocatlon of IAG mss 136.3, but doa not 
match tttk of IAG MSS 1363 

Loahon of IHSS 187 not pronded m 
IAG 

HRR MSS 
116 1 

HRRMSS 
116.2 

No 
w- 

HRR MSS 
136.2 

HRR IHSS 
l S l /  

IAO mss 
l36.3 

HRRIHSS 
157.2 

HRR IHSS 
187 

Y 
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TABLE 2.1 

OU32 IAG AND HRR IHSS COMPARISON 

IAG 
IHSS IAG MSS lltk 

Number 

w12 Bruldtng664 
Fiberghsmg Area 

189 Mdtqle Aad splur 

W 1  

l20.2 

189 

147 1 

1472 

Nitnc Aad Tanks 

No dtsaepmaer. 

No drraep.aaer. 

h t m  of MSS 189 not provided m 
JAG Loatmwudcfincdonlyrrnortb 
and wcet of Wdmg 881 

IAG MSS 
1201 

IAG mss 
la.2 

HRRIHSS 
189 

JAG IHS 
147 1 

HRRMSS 
147.2 
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TABU 2.3 
COMPARISON OF HYDRAULIC PROPERTIES 

_ _  

Ground Water Assessment Plan 
Addendum - Draft 

EG&G, 1990 

Hydrogeolopcal Characterization 
of the Rocky Flats Plant 

Hydro-Search, 1985 
~ 

Section E Ground Water 
Protection 

Rockwell International, 1986 

Draft Final Ground Water 
Protection 

and Monitoring Plan 

EG&G, 1991 

RCRA Part B Permit 
Application 

DOE, 1987 

Hydrology of a Nuclear- 
Processing Plant Site 

Hurr, 1976 

Formation 

Valley Fill 
AllUviUIXl 

Bedrock 

Alluvium 
Arapahoe Sandstone 

Arapahoe Claystone 
-~ ~~~ 

Rocky Flats Alluvium 
Walnut Creek Alluvium 

Woman Creek Alluvium 
Arapahoe Sandstone 

Weathered Arapahoe Claystone 
Unweathered Arapahoe Claystone 

Qal (valley Fill) 

Rocky Flats Alluvium 
Arapahoe Sandstone No. 1 
Arapahoe Sandstones Nos. 3,4,5 

Basal Arapahoe Sandstone 
Arapahoe Claystone 
(Weathered & Unweathered) 

Rocky Flats Alluvium 

Valley Fill 
Arapahoe Formation 

Rocky Flats Alluwum 
Valley Fdl 
Armahoe Fornuon 

Hydraulic 
Conductivity (cm/s) 

9 x la5 
53 x 1O4 - 2.1 x lak 
5.4 x 10-7 - 4 x iv 
1 x lo-* 
4 x 1Q5 
3 10-7 

7 x  lUk 
3x10's 
3x103 
2x lob 
5 x 10-7 

1 x 107 

2x10' 
6 x  lCS 

lob 
lob 
10-7- ioj 

7 x l p  
3 x 1 ~ 3  

2~ lob - 1 x io7 
1 x lo-% 
NA 
1x104 
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SOUrCe 

Permit Application 

DOE, 1988 

RCRA PostUosure Care 

Opehbie Unit 12 a 

Hydraulic 
Formation Conductivity (cm/s) 

Rocky Hats Alluvium 9 x lod - 4 x lP 
Valley Fill 5x106 

AraDahoe Formation NA 

Manual 
Section No 

Effective Date 
Orpahtioa 
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TABLE 2.3 
COMPARISON OF HYDRAULIC PROPERTIES 

Averages of measurements m wells at three RFP RCRA-regulated units (West Spray Fsld, Solat Evaporation Ponds, 
and Present Landfill) 

Estimate bascd on drawdown-recmery tests on thrce RFP wells and on obacrvtd physical properties of Rocky Flats 
Auwium 

C 

1 

Average of measurements from moxutonng wells at var~ous l d o m  wrthin RFP 

&mate, apparently based on physical pr0pert.m of Rocky Flats Alluvlum and dltrahon rate calculated from one 
or more RFP monitoring wells 

40103-2\TABLE T21 5,1992 



TABLE 2.4 
CONCENTRATIONS OF SEJSCT METALS (msF8 ,  

INSHALWW SOILS 

12r189 0-3 <11 11.6 < 21.2 
&Oci&m M ,  &rypium , , , , chramiumr , , . , , tithiurn, ,, 

13489 0-3 < 0.41 123 1 3 3  
3-7 < 0.42 274 5lB 

13589 0-3 < l o  136 < 20.4 
4-8 <O 98 55 19.7 

w89 0-3 <11 
3-7 11 

9 a  <224 
17 1 e229 

14089 0-3 < 1.2 loa 43.2 
3-7 l.6 11 6 e23.6 

14289 0-3 <O 43 153 9.9B 
3-7 1.6 33.7 <226B 

14689 0-3 e086 8 4  < 173 
3-6 < 1 1  5.7 <222 

14789 0-3 <Om 126 < 16.9 
3-7 1.2 E30 < 18.7 

14889 0-3 12 11.7 ~ 2 2 6  
3-6 < l o  7 5  <mg 

15489 0-3 20 
3-6 1.8 

17.5 < 19.4 
95 e210 

15m 0.3 Ll 106 c21.1 
M <O % 10 0 < 19.1 

159eJ 0-3 < l o  103 <m2 
3-7 1 1  145 e182 

16889 0-2 <10 87 ~ m 3  
3-5 < 1 1  1l.2 < 23.0 
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LlacdbU atptb lactylliunr ctyaarium,, , , , , , , lithim , , , , 

17989 0-3 <O 44 9.1 14.2 
34 C O 3 9  10.6 1s5B 

0187 1 O N  14 - 
I 4 0 s  12 - I 

J = 

B - - Not reported. 

Reported value IS less than the contract rquued dctccban h i t  but greater than the bstrument 
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TABLE 2 9  

CONCENTRATIONS OF SELECI' CONSTITUENTS 
IN SURF'ACE WATER FROM LOCATION SWlZ5 

DECEMBER 1990 

261 
38400 

234 
<3 

9620 
16900 

22 
239 

MAJOR IONS (mg/l) 

Bicarbanate 
muoridc 

Niie/Nittrtc 
Phosphate 

S&4X 
Sulfate 
TDS 
TSS 

170 
l.1 

038 
0.065 

7 
42 

270 
16 



s 
.b 

3 
& n 



EXPLANATION 

PHOTO VANTAGE POINT CONCRETE --- IHSS BOUNDARY 

----- OVERHEAD PIPING so'L OR GRAVEL 

am MAIN 

DRAINAGE - -  

p7A BUILDING 

U.S. DEPARTMENT O f  ENERGY 
ROCKY FLATS PLANT 
GOLDEN, COLORADO 

FIGURE 2-3 
LOCATION OF IHSS 116.1 

WEST LOADING DOCK 
BUILDING 447 

I PREPARED FOR 
1, . , PAVEMENT 



A 

-- - ) 

Dm 439 - 
EXPLANATION 
p74 BUILtNNG 

0~ PHOTO VANTAGE POINT --- IHSS BOUNOARY 
DRAINAGE - -  r] PAVEMENT 

CONCRETE 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 
OOLDEN, COLORADO 

FIGURE 2-5 I LOCATION OF IHSS 116.2 
SOUTH LOADING DOCK I I SOIL OR GRAVEL 

23 
+t WATER HYORANT BUILDING 444 



-3 

ShCUAED 
ARhA 

F i 
I 
f 

EXPLANATION - RAILROAD BUILDING 
-*I-- FENCE 

0~ PHOTO VANTAGE POINT --- IHSS BOUNDARY 
DRAINAGE - -  

I-] PAVEMENT 

\ 
U.S. OEPARTYIENT OF ENERGY 

ROCKY FLATS PLANT 
GOLlZN, COLMAW 

FIGURE 2-9 
LOCATION OF IHSS 136.2 

SO FELT COOLING TOWER POND 
I I EAST OF BUILDING 444 

1-1 SOIL OR GRAVEL 



EXPLAN ATION 

BUlLDlNC 

O Q  
I 
I 

iHSS 136.1 _I 

1-1 PAVEMENT 

PHOTO VANTAGE POINT CONCRETE --- IHSS BOUNOARY 

----- OVERHEAD PIPING 1-1 SOIL OR 

DRAIN 

DRAINAGE - -  

PREPARED FOR 
U.S. D€PARTYENT O f  ENERGY 

ROCKY FLATS PLANT 
GOLDEN, COLORADO 

FIGURE 2-7 
LOCATION OF IHSS 136.1 
COOLING TOWER POND 
WEST OF BUILDING 444 



EXPLANATION 

- RAILROAD 
-x- FENCE 

BUILDING 

FIBERGLASSING AREA 
NORTH Of BUILDING 664 

0.0 IHSS BOUNDARY 

0~ PHOTO VANTAGE POINT 

r1 PAVEMENT 

1-1 SOIL OR GRAVEL 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 
GOLDEN, COLORADO 

FIGURE 2-19 I LOCATION OF IHSS 120.1 



SECURED 
AREA 

E XPL AN ATION 

0~ PHOTO VANTAGE POINT 

IHSS BOUNDARY 

DRAINAGE 

-00 

- -  
r] PAVEMENT 

1-1 SOIL OR GRAVEL - RAILROAD 

-JC- FENCE 

PREPARED FOR 
U.S. DEPARTMENT OF ENERGY 

ROCKY FLATS PLANT 
GOLOEN. COLORADO 

FIGURE 2-21 
LOCATION OF IHSS 120.2 

FBERGLASSINC AREA 
WEST OF BUlLOlNC 664 



c -5 

: COTTONWaOD STREET 

Nitma 
A W  
TANKS 

EXPLANATION 

WILDING 

SECURED 
AREA 

f 
I 

I 

3 

I 

I 

I 

I 

I 

I or PHOTO VANTAGE POINT --- IHSS 80UNOARY 

DRAINAGE n - -  
f-1 PAVEMENT 

U 

I 

I t 

I I 
RAILROAD 

FENCE 

CONCRETE 

SOIL OR GRAVEL 

U.S. DEPARTM€NT O f  ENERGY 
ROCW FLATS PLANT 
GOLMN, COLORAOO 

FIGURE 2-23 I LOCATION OF IHSS 189 
NITRIC ACID TANKS 



4 
i 
N 

[ ]  SOIL OR GRAVEL 

AREA CUNTAINING 
STEEL BOXES HOLDING 
DEPLETED URANtUM 

L 

PREPARED FOR 
U.S. DEPARTMENT OF ENERGY 

\ -l 

I \ I 
lHSS 

EXPLAN ATION 

BUlLOlNG 

0~ PHOTO VANTAGE POINT 

0 

147.2 

AREA 
CONTAINING 
WOODEN PACKING 
CRATES, EMPTY 
BARRELS, AND 
MISC. EQUIPMENT 

ROCKY FLATS PLANT I GOLDEN, COLORADO 

flGURE 2-26 
LOCATION OF IHSS 147.2 

BUILDING 881 
CON VERSION ACTIVITY 

IHSS BOUNDARY -0- 

r-1 PAVEMENT 

-x- FENCE 
I 

I 
I- 

t 



M.acul. 211~wP-0u12.1 
Section No 30,Rcv 0 
P U C  l o r 9  
Effectlvc Date May 5,1992 
orpnbtlon. Remediation Program 

3.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
(ARARs) AND PRELIMINARY REMEDIATION GOALS (PRGs) 

This section provides a preliminary identification of potential chemical-specific Applicable 
or Relevant and Appropriate Requrements (ARARs) for surface water and ground water 
at OU12. The summary of potenbal sitewide ARARS presented is based on current federal 
and state health and enwonmental statutes and regulations. The ARARs presented are not 
specific to OU12 because insufficient vahdated data exist to justify inclusion or exclusion of 
specific constituents. The preliminary identification and examination of potential ARARs 

will provide for the use of appropriate analytical detection limits during the FWI/RI. As data 
become available during the Phase I RFI/IU, specific ARARs will be proposed for OU12. 
Location-specific AR4Rs will be addressed in the RFI/RI report. The Corrective Measures 
Study/Fcasibility Study (CMS/FS) report will further address chemical-specific ARARs as 

well as action- and location-specific ARARS in the development and evaluation of remedial 
alternatives. 

This section also addresses the development of risk-based Rehinary Remediation Goals 
(PRGs) which are required for con taminants of concern for which ARARs are not available. 
PRGs are generally prepared early in the RFI/RI process if existing data are available. Such 

data are not currently available for OU12, and the development of PRGs will be possible 
only after the results of the first field screening task (discussed in Section 6.0) are obtained. 



Once developed, the PRGs will be later modified based on the environmental pathway 
analysis in the Baseline Risk Assessment (BRA). 

3.1 

ThissectiononARARsaddressestheARARsbasisandtheARARsprocess,whichdiscusses 
definitions, "to be considered" (TBC) criteria, ARARs categories, and Remedial Action 
consideration. 

3.1.1 Bg& 
Section l21 (d) of CERCIA, as amended by the Superfund Amendments and Reauthorization 
Act of 1986 (SARA), requires that Superfund-financed, enforcement, and federal facility 
remedial actions comply with federal ARARs or more stringent promulgated state 
requirements CDH/Colorado Water Quality Control Commission (CWQCC) groundwater 
standards (5 CCR 1002-8, Section 3.12.0) became effective on April 30, 1991, and are 
therefore considered in the process for developing potential sitewide ARARs for RFP. 

3 . u  -Procg@ 
Potential chemical-specific benchmarks, which essentially Eall within the TBC category, have 
been developed on a sitewide basis. A screening and analysis proass will be used to 
determine which of the potential benchmarks will scme as ARARS for OU12. The analysis 
will address compliance with chemical-, location-, and action-specific ARARs in accordance 
with the National Contingency Plan (NCP). The screening process will consider relevant 
and appropriate requirements in the same manner as applicable requirements. When more 
than one ARARs is identified, the more stringent of the apphcable ARARs will be used. 

40103-1UBcIION 3 May J. 1992 
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The first step in identifying potential ARARS will occur after the initial scopmg and site 
characterization and will involve analysis of the chemicals present at the site and any location- 
specific cbaractemtics at the site. After the chemicals have been identified, the presence 
or absence of chemical-specific ARARs will be determined. Chemical-specific ARARS will 

be derived primarily from federal and state health and environmental statutes and regulations, 
including the following: 

Safe Drinlang Water Act (SDWA) Maximum Contaminant Levels (Ma) 
applicable to both surface water and ground water 

Clean Water Act (CWA) Ambient Water Quality Criteria (AWQC) potentially 
applicable to surface water and alluvial ground water 

RCRA, Part 264, Subpart F, Ground Water Concentration Lirmts (40 CFR 264.94) 

applicable to ground water 

WQCC Surface Water Standards for Woman Creek and Walnut Creek (5 CCR 
1002-8, Section 3.8.29, effective March 30, 1990) applicable to surface water 

WQCC Basic Standards for Ground Water (5 CCR 1002-8, Section 3.11.0, amended 
September 1990) potentially applicable to ground water 

WQCC Classifications and Water Quality Standards for Ground Water (5 CCR 
1002-8, Section 3.12.0, effective April 30, 1991) potentially applicable to ground 
water. 
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A summary of chemical-specific standards or potential benchmarks (based on the above 
regulations and con taminants that may be found potentially sitewide) is presented in 
Table 3.1, "Ground Water Quality Standards," Table 3.2, "Federal Surface Water Quality 

Standards," and Table 33, "State (CDH/CWQCC) and Basinwide Surface Water Quality 

Standards," and Table 3.4, "Stream Segment (CDH/CWQCC) Surface Water Quality 

Standards." These potential chemical-specific benchmarks and accompanying regulations 
will be screened to determine their jurisdictional requirements and applicability to OU12. 
If the requirements are not applicable, they will be further screened to determine whether 
they are relevant and appropriate to the particular site-specific conditions at OU12 Where 
benchmarks do not exist for a particular chemical or where existing benchmarks are not 
protective of human health and the environment, other TBC criteria (such as guidance, 
proposed standards, and advisories developed by EPA, other federal agencies, or states) will 

be evaluated for use. Where benchmarks or other TBC cnteria are not available or are less 
than laboratory practical quantitation huts (POLS), PQh will be used. For any parameters 
to be analyzed in ground water, surface water, or soil and for which no benchmarks or other 
TBCs were found, use of the methods that achieve the detection limits provided in the 

General Radiochemistry and Routine Analytical Services Protocol (GRRASP) (EG&G, 
1991d), which are contract laboratory program (UP) contract-required quantitation limits, 
should enable me- interpretation of sample results. In addition, whenever a potential 
standard is below the GRRASPderived detection limit, the detection limit will be used 8s 

the standard. Risk-based concentrations will be used in establishing the remediation goals 

for the parameters for which no potential ARARS could be identified, thus ensuring 
protectiveness of human health and the environment. 

a 



.. 3.1.2.1 DefUlltlons 
"Applicable requirements," 8s defined in 40 QFR 300.5, are "those standards of control, and 
other substantive requirements, criteria, or limitations promulgated under federal 
envirollIllcntal or state environmental or facility siting laws,that specifically address a 

hazardous subtame, pollutant, amtambmt, remedial action, location, or other cir- 

found at a CERCLA site. Only those state standards that are identified by a state in a timely 
manner and that are more stnngent than federal requirements may be applicable." "Relevant 
and appropriate requirements," also defined in 40 CF'R 300.5, are "those cleanup standards, 
standards of control, and other substantive requirements, criteria, or limitations promulgated 
under federal environmental or state environmental or W t y  siting laws, that, while not 
'applicable' to a hazardous substance, pollutant, con taminant, remedial action location, or 
other circumstance at a CERCLA site, address problems or situations suf6uently similar to 
those encountered at the CERCLA site that their use is well suited to the particular site. 
Only those state standards that are identified in a timely manner and are more stringent than 

federal requirements may be relevant and appropriate." The most stringent promulgated 
standards are applied as ARARS (Preamble to NCP, 55 FR 8741). According to the NCP 
(40 FB 300.400(g)(4)), the term "promulgated" means that standards are of general 
applicability and are legally enforceable. 

I 

3.1.2.2 TBcs 
In addition to ARARS, advisories, criteria, or guidance may be identified as TBC for a 
particular release. As defined in 40 CFR 300.4OO(g)(3), the TBC category consists of 
advisories, criteria, or guidance developed by EPA, other federal agencies, or states that may 

be useful in developing remedies. Use of TBCs is discretionaxy rather than mandatory, 8s 

is the case with ARARS. 
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In general, there are three categories of ARARs: 

1. Ambient or chemical-specific requirements 
2. Location-specific requirements 
3. Performance, design, or other action-specific requirements 

ARARS are generally considered to be dynamic in nature in that they evolve from general 
to very specific in the C E R U A  site cleanup process. Initially, during the RF'I/RI Work Plan 
stage, probable chemical-specific ARARS may be identified, usually on the basis of limited 
data. Chemical-specific ARARs at this point have meaning only in that they can be used 

to ensure that appropriate detection limits have been established so that data collected in 
the RFI/RI will be amenable for companson to ARARs standards. It is also appropriate 
to identify locabon-specific ARARs early in the RFIN process so that information can be 
gathered to determine whether restrictions can be placed on the concentrations of hazardous 
substances or on the conduct of an activity solely because it occurs in a special location. As 
discussed in the introductory paragraph of this section, detailed, location-specific ARARs 
will be proposed in the RFI/RI report. Identification of action-specific ARARS and 

remediationgoals is part of the feasibility study process and will be addressed in the CMS/FS 
report. Chemical-specific ARARs may be deleted if they are found to be inappropriate at 
any time in the FWI/€U process. Deletion of chemical-specific ARARS will be based on 
analytical information obtained from sampling at OUl2. 

PRGs are developed in the early phases of the RFI/RX process, and are later modified once 
the BRA is complete. PRGs are further discussed in Section 3.25. 
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One medium forwhich chemical-specific ARARs do not currently exist is soils; however, some 
chemical-related, action-specific requirements do exist, such as Colorado's construction 
standard for plutonium in soils. At this time, with respect to establishing analytical detection 
limits for soil, use of method detection limits provided in GRRASP (EG&G, 1991d), which 
are U P  required quantitation limits, should enable meaningful interpretation of mil sample 
results. 

For appropriate management of investigation-derived wastes, as required in the LAG, 
(Attachment 2, Statement of Work, Section Tv) DOE has cfeveloped standard operating 
procedures (SOPs) for field investigation activities. AU waste generated by the Various 
investigations conducted at RFT will follow SOPs approved by EPA and CDH. The Sops 
satis@ the IAG requirement to comply with ARARs as they relate to iuvcstigation activities. 
This approach is consistent with EPA policy as prmded in the D r a f t e  to 

@PA, 1991a). -n-Derived Waste . .  

3.124 

CERCLA Section 121 specifically requires attainment of all ARARs. As explained in the 
preamble to the NCP (55 FR 8741), in order to attain all ARARS, a remedial action must 
comply with the most stringent requirement, which then ensures attainment of all other 
ARARs. Furthermore, CERCLA requires that the remedies selected attain ARARs and 
be protective of human health and the environment. Remediation goals will be based on 
the environmental pathway analysis provided in the BRA. 

3.2 3 T I O N  GOALS (PR- 
PRGs consist of initial clean-up goals that are protective of human health and the 
environment. PRGs are described in recently released EPA guidance document, 

40lOLlUBCIION 3 hby J. 1997. 
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for SuDerfund: Volume I - He- Part B 
(EPA, 1991b). They are developed early in the RFI/RI process and are later modified to 
reflect the pathway analysis in the BRA. They are also used during anal* of remedial 
alternatives in the RFI/RI and CMS/FS stages. PRGs are calculated for contaminants 
without ARARs and will result in residual risks that fully satisfy NCP. 

Chemical-speclfic PRGs consist of concentrations based on risk assessment. The risk 
assessment sets concentration limits using toxicity values under specific exposure conditions. 
Development of PRGs requves the following site-specific data: 

media of potential concern; 

probable future land use. 
chemicals of potential concern, and; 

PRGs will be calculated for those chemicals being analyzed for this Work Plan that do not 
have ARARs associated with them. These PRGs will be refined in the RFI/RI stage and 
reported in a technical memoranda developed early in the FS process. In order to calculate 
the PRGs, industrial land use will be assumed for the future although other land use scenarios 

such as offsite resident will also be considered. Details of the risk assessment process are 
further discussed in Section 8.0 

Once the BRA is completed, remediation goals will be based on the environmental pathway 
am@& provided in the BRA. Levels to which con taminants will be remediated will be 
decided during the CMS/FS process. 

*0103-1U&CIION 3 hhy S. 1992 
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The EPA guidance @PA, 1991b) provides standardized default exposure equations and 

parameters used to calculate PRGs for radioactive materials and chemicals. The guidance 

also indicates that uncertainty assessment may be applicable to PRGs and can sewe as a basis 

for recommending further modifications to the PRGs prior to setting final remediation goals. 

Anuncertainty assessment for the PRGs would be similar to that conducted during the BRA 

40101-1um0w 3 Mmy 5. lppz 



I 



H a  I! sw !I!!! % a  w a 

n 0 w a  N a s  8 " a  

L 



I a 8  1 
1 

Y e 3  





f 
B 

t 





t 





t 



f 





a 

a 



B d 

i 

f I 

t 



3 
T 

E 

. 
8, H s8, SIR 

I 

,f I 



riM 0 0  0 0  2 s  0 

I 



F d 

di 

2 s 1 n o  ro 

a 



W’”‘ . 1.11 . : s  





F 
U! 



F rl 

2 
E 

II 4 
E 

3 Q O  s o  SI 





d 

H 
dl 
I ... 
2 
i 
I 

8 1 

W 



E 

& &  
k 





, , , b d x  x E Z E  E x E E E E  E E r E E X  E B Z  Z S Z  E E 





r t l  



, , E j E  EE E E E E a a a  a a  a a oca a a a oc a a  a a 

8 



f 1 
W 

t I I 

,. #d B B  8 BBB B A BB A B A A BA % % A  h 8 A  Ab 

I 



0" If 0 

@ ,rM 0 







s 



c? a 

f 



I 

t 





,, 

t 

P 



I 



t 

t 



i 
R i 

d 

- - I - - - -  q s s s 9 s  .us.(.?- 
0 0 0 0 0 0  - 0 0 0 0 0  0 0 0 0 0  - n 

- a m - -  - 8 8 8 8 8 8  u& u& r( 2 
0 0 0 0 0  0 0 0 0 0 0 0  

t 



g: g: g: g: g: g: g: a a a a a a a d a a a d a a a d d, 

a I 



t 

1 

I I 

t 





I 1 1 

,,, , Fda 2 2 h h 5 h h h B h B B B 5 h B B h h B hi% h? 





e 









21100.W-oU121 
40,Rev 0 

1 of 19 
May 6,1992 

Rem8dI8hon progrm 

4.0 DATA REQUIREMENTS AND DATA QUALITY OBJECTIVES 

As requlred by the IAG to meet CERCLA and RCRA requirements, data are necessary to 

characterize the nature and extent of contamination, support the risk assessment, support 
the evaluaoon of corrective/remedial action, and asslst in the development and evaluation 

of remedial alternatives. Data reqwements for this work plan are presented below and 
denved from guidance documents previously ated 

The objectives of the RFI/RI are to characterize the nature, distribution, and migration 
pathways of contaminants for each OU12 MSS in support of the baseline risk assessment, 
as well as to support the evaluabon of remedial alternatives. 

Data quality objectives (DQOs) have been specified for each data collection activity, and 
the work wdl be conducted and documented in a manner that ensures that the data 
collected are s a c l e n t  and of adequate quahty for thelr intended uses @PA, 1987). DQOs 
are qualitative and quantitatwe descnpaons of the data required to support decisions made 

durrng remedial response activiaes. The DQos are developed prior to data collection 
activities and are incorporated into the planning process, resulting in a well thought out FSP 
which details the chosen sampling and analysis options and provides COIlfidence in the 

decisions made dunng the remedial process. DQOs were established for the OU12 RFI/FU 
1~ accordance with Appendu A of the Rocky Rats Plant Site-Wide Quality Assurance 
Project Plan (EG&G, 1991e). DQOs are developed using a three-stage process: Stage 1 
i d e n ~ e s  declsion types, Stage 2 idenbfies data uses/needs, and Stage 3 1s the design of a 
data collection program. 
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Through application of the DQO process, site-specific goals were estabbhed for the 
RFI/RI, and data needs were identdied for achieving those goals. Tim section explw the 
DQO process spedc to the RFI/RI for OU12 

4.1 m G E  1 - IDENTIFY DECBION TYPU 

The major elements of Stage 1 mclude identifying and involving data users, evaluating 
avdable data, developmg a site conceptual model, and specifying objectives and declsion 
types that wdl be made during the RFI/RI process. Available data must be obtarned and 
evaluated dunng t h  stage to aid in the development of DQOs and to develop a site 
conceptual model @PA, 1987). The ate conceptual model presented in Section 2.5 
identdies the sources, release mechanisms, transport pathways, exposure routes, and 

receptors. The following sections address each of these elements. 

4.1.1 

Data users are divlded into three general groups: decision makers, program management 
staff, and techxucal personnel. The pnncipal decision makers for OU12 are federal officials 
responsible for RF'P operations and the federal and state regulatory officials responsible for 
environmental protection. These include the DOE Office of Environmental Restoration and 
Waste Management, DOE Rocky Flats Office, EPA Region VIII, and CDH. The program 
management staff are the prime EG&G contractor personnel responsible for ER Program 
activities, which includes the EG&G Rocky Flats Plants Environmental Management 
Department. Technical personnel include EGhG RF'P technical specialists and 
subcontractors responsible for supervismg, coordinating, and performhg ER Program 
activities. The primary technical personnel data users will be risk assessment scientists, 
stamticians, and feasibility studies engmeers. 

Identie and Involve Data Users 

40100-2\sBcI1oN 4 May 6,1992 
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The data users are brought mto the RFI/RI process d u n g  p1-g stages to help define 

data quahty reqwements The work plan is reviewed by the data users and then comments 

are incorporated m the work plan structure 

4 . u  ate Avallabie D U  
Section 2.0 descnbes the hstoncal and current con&uons of the MSSs and associated areas 

w h  OU12 The followmg 1s a brief drscussion of the completeness and usability of 

emting information, based on the data presented in Section 2.0. 

. .  4.12.1 Current U n d e r s f l  

OU12 1s compnsed of 11 IHSSs located m the 400,600, and 800 building areas of RFP as 

shown in Figure 2-1. Bnef site descriptions, suspected contaminants present, and suspected 

location of the contaminants (surface or subsurface) are presented in Table 2.2. In general, 

most of the IHSSs in OU12 are surface spdl sites, with the exceptions being IHSSs 136.1, 
136.2, and 147 2, which were two coohg water ponds and a process waste line, respectively. 

Suspected contamtnants include radionuchdes, metals, and volatde organics. 

Very h t e d  analytical data are available for soil, ground water, and sediment samples 

collected from areas on or adjacent to OU12. A complete dr,cussion of the existing data 

is presented in Section 2.4. An assessment of the nature of contamination at each OU12 
IHSS has been derived primanly from the draft HRR (EG&G, 1992) and the IAG. These 

historical descriptrons have been supplemented by available analytical, geologic, and 

hydrologic data for the overall OU12 site area and adjacent OUs. 

. .  4.1.2.2 Da@ 

Limited analytical data are available for soil and ground water samples collected from areas 

on or adjacent to OU12 However, the data are not specific to any of the MSSs withm 

OU12. Sectlon 2 4 and Appendix A present these data. The soils data were collected in 
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1989, and the ground water data were collected from 1988 to 1991. Most of the data have 

been properly validated. Therefore, these data are avsulable for evaluaQon The emtmg 
data are of sufficient quality to be used in a qualitative manner to design the field 
mvestrgatron program and for use m the RFI/RI report and the baseline risk assessment. 

The existing data have been statlstically analyzed to d e t e r n e  the mean, standard dewation, 
and range of select metal and radionuclide constituents in shallow soil samples (Tables 4 1 

and 42). Exsting analytical data for volatde organics are insufficient to deterrmne these 
statistical parameters. The metal and radionuclide data were compared to those developed 

for the Background Geochemcal Charactehbon Report (EG&G, 199oa) for total metals 
111 South Rocky Hats alluvlal borehole samples and for radiochemistry data in North and 

South Rocky Flats alluvial borehole samples. 

The Background Geochemical Characterization Report points out several characteristics of 
the background geochemical data set that make formal statst id comparisons of data in 
OU12 with background data difficult. Beryllium, lithium, and plutonium-239 were shown 
to be neither normally nor lognormally distributed m the background data. In addition, 

statistically significant geochemical Merences were noted among Merent lithologic units 
for chromum, hthium, gross alpha, plutomum-239, uranium-233/234, and uranium-238. In 
spite of these limitations, however, certatn general observations may be made concerning 
the analytes of interest m OU12 

The mean concentration of chromium in OU12 is less than the background concentration, 
and the standard devlation is somewhat higher in OU12. The ranges of chromium 
concentrations in OU12 and background samples are similar. Chromium concentrations in 
the upper several feet m OU12 are sirmlar to those in the next lower horizon. 

401C&Z\SECllONA Mry 6,1992 
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The mean concentraoon and standard deviahon of hth~um are hgher in OU12 than m 
background samples, wbde the range of OU12 concentrabons is less than the background 
range Lthum concentrations m upper and lower honzons in OU12 are s d a r .  

The mean, standard devlabon, and range of gross alpha concentrabons are less in OU12 
samples than m background samples. Concentrations m the upper several feet in OU12 are 
somewhat hgher than in the next lower horizon. 

Mean gross beta concentration are hgher in OU12 than in background areas, but the range 
of concentrations in OU12 1s s d a r  to that found m background samples. Upper and lower 
horizon samples m OU12 have smular concentrations. 

The mean, standard devlabon, and range of plutonium-239/240 concentrabons are orders 
of magmtude higher in OU12 than in background plutomum-239 samples. Concentrations 
m the upper OU12 horizon are also hgher than those observed in the lower horizon. 

The mean and standard deviabon of urmum-233/234 concentrations m OU12 are higher 
than m background samples, but rnaxmum concentrations were lower in OU12. Surface 
honzon concentrabons in OU12 are somewhat hgher than those found m the next lower 
horizon. 

Mean concentrations of urmum-238 are similar in OU12 and in background samples, but 
the range of OU12 concentrations is less than in background samples. Mean concentrations 
111 the upper and lower horizons at OU12 are essentially the same. 

The mean, standard deviaoon, and maximum concentrations of tritium are higher m OU12 
samples than m background samples. Concentrabons m the upper horizon of OU12 are 
higher than in deeper samples. 
10100-2\s~ON 4 srky 6,1992 
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The existing data were pmarily only useful for iden-g potenbal contaminants that may 
be found at the site and were used in conjunction wth draft HRR conclusions and IAG 

requrements to determine the field samphg analyte lists drscussed m Section 6.5. As 
stated previously, the emting data are from samphg locations that span the entne OU12, 
and cannot be considered representative of all of the MSSs. 

4.13 Pevelo~ Site Concegual Model 

An mtegral part of the DQO process 1s the development of a site conceptual model to 
identify con taminant pathways to support data collection needs. A site conceptual model 
for OU12 was developed based on avdable data as shown m Figure 2-39. The model 
mcludes descripbons of pnmary and secondary sources, release mechawms, contaminant 
migration pathways, exposure routes, and receptors. This prelrminary model is very generic 
at ths time because MSS-speclfic contaminant and physical data are lacking. 

The pnmary release mechamsms of contaminants from surface spills, ponds, and process 
ha are fugtive dust/volatde emissions, storm water runof€, and infiltration/percolation. 
Secondary release mechmms include volatihtion, deposition, seepage and recharge. 
Exposure (human and biota) to contaminants can occur through multiple pathways including 
ingesbon, inhalation, and dermal contact; however, the actual pathways of significance and 
potential receptor populations for each exposure pathway will be determined during the risk 
assessment. 

4.L4 1-m Obhctives and D e c i s b  

As stated in the IAG, the pnmary objectives of the lW/RI are to characterize the nature 
and extent of contaminabon for each OU12 IHSS, to provide information necessary to 

determine the risk assoaated with the source of contamination at each OU12 MSS, and to 
provide mformation to evaluate potenbal remedial action alternatives. From the 
mformation generated by the RH/RI, decisions can be made as to whether remediation is 
401@3-z\sBClloN 4 Mny 6,1992 
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necessary and whch remedial altematwes would be appropriate A summary of the specific 

DQos and data needs is presented in Table 4.3. In accordance with the IAG, the specific 
objectwes of the RFI/RI field mvesugation for OU12 are: 

acterue the Nature w e n t  of Co- 

The intent of the field sampling program to be performed during the RFI/RI is to 
d e t e m e  the physical charactenstics of all media and determine the nature and the 
horizontal and vertlcal extent of ensting contammation at select OU12 IHSSs. Ache- 
these objectwes wdl reqwe the followmg: 

Further delineate the areal extent and locaoon of the IHSSs; 

Define the nature and horizontal extent of surficial soil contamination; 

Define the nature and extent of contamination in the soil column beneath each 

IHSS; 

Determine if ground water beneath each IHSS has been affected by amtamination 
m the overlying soils; 
Assess the potential for contammated soil to impact the ground water; 
Deterrmne the presence or absence of ground water contamination; 
Assess the ground water migraoon potential beyond the IHSS and OU12 
boundaries; and 
Determine if sediment and surf'ace water have been affected by IHSS activities. 

Sampling activities described in Section 6.0 of this Work Plan will address the objectives 
listed above, wth the exception of surface water. Surface water analysis data will be 

obtamed €tom EG&G sitewde surface water momtoring programs. These data will be 

evaluated along with the data collected during OU12 to characterize the nature and extent 
of contammation associated with M S S  activities. 

401@-3\sBcllON 4 Mry 6,1992 
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An ana ly td  level for all of the objectives is required that yields data of suffiaent quallty 

for the baseline risk assessment, subsequent analysis, and determination of remedial 
altemabves. Objectwes wdl be met by adherence to the General Radiochemistry and 
Routine Analflcal Semces Protocol (GRRASP) (EG&G, 1991d) for sample analysls and 
RFP Enwonmental Management Department operating procedures (EMD SOP) (EGBtG, 

19919 for sample collection. 

Other data needs required to characterize OU12 include. 

Determinabon of the locabon of subsurface utilities; 
Further dehbon of subsurface structures including footmg drains, sumps, and 

vaults; 
- Characterization of hydrogeologic conditions; 
- 

- Characterization of sedments. 

Charactenzabon of sods from the surface to the water table; 
Characterization of the ground water, and 

The objectives, type of data required, sampling/analysis activities, analytical levels, and data 
uses are presented in Table 43. 

e U a a t e d  wtb Con- 
To meet the objectives of the baseline risk assessment, speclfic data need to be obtained to 
accomplish the four tasks of the nsk assessment (data collection/evaluabon, exposure 
assessment, toxicity assessment, and nsk characterization). 

These tasks wdl rely on data collected under a sampling plan that 1s suffiaent to determine 
the contarmnants present and the concentrations at wbch they occur. Analytical data for 
drfferent enwonmental media must be sufficient to characterize the lateral and vertical 
401MZ\SEC"ION 4 May 6.1992 
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extent of contaminabon and be representative of sampled areas. Background or control 

data must also be collected at uncontaminated areas to estabhsh baseline conditions to 
determine the degree to whch contaminabon may affect receptors. 

T ~ I S  specifically requires an mventory of contarmnants detected, associated concentrations, 

and the lateral and verbal &stribution of contarmnants. In addifion, data pertaining to 

physical characteristics of topography, sod, aquifers, and weather patterns need to be 
collected both to deterrmne potential mgration pathways and to conduct computer modeling 
studies. Charactenstics and locations of possible human populabons and bio1og;lcal 

populations must also be detemed.  

Recent toxlaty mformabon on all identrfied Contaminants must also be collected to evaluate 
and determine potential risks to the identified receptors 

~ o r t  Selection of Remedial Action Alternatives 
Data requirements for the evaluation of remedial action altematives include an 

identification of the nature and extent of contamination at sites of concern. In addition, the 

volumes and areas of contaminated meQa must be determined. This work plan addresses 
the samphg reqwed to characterize contammated media at OU12 and to support the 
selection of remedial altematwes m the CMS/FS. These remedd altematives may mclude 

removal and treatment, in srtu treatment, containment, and no action. 

4.2 STAGE 2 - IDENTIFY D U  USES/- 
The major objectives of Stage 2 are the following: 

Identify data uses; 
Iden* data types; 
Iden* data quality needs; 
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Identrfy data quantity needs; 

- 
Evaluate samphg and analysls opt~ons; and 
Renew preasion, accuracy, representativeness, comparability, and completeness; 
(PARCC) parameters. 

Stage 2 also mcludes the selection of the samphg approach and the analytical options for 
the task includmg the economic and technical feasibility of the chosen techmque The 
following sections discuss each of these elements. 

4.2.1 Data Use@ 
In order to ensure that the samplmg effort urlll address the objectives outlined in Section 
4.1.4, the antxipated uses for the data must be specifically stated. Data collected during the 
RFl/RI will be used to characterize the nature and extent of contaminafion, support the 
baseline nsk assessment, and evaluate remedial alternatives. Characterization of each MSS 
lncludes the surface of the site, the vadose zone, ground water, and sediments as 

summanzed 111 Table 43. Samples will be collected to determine the extent and type of 
contamination present at each IHSS. Data wdl be obtained from other sources to 
characterize surface water within OU12. Data will also be collected to determine the 
physical characteristics of the media for use in con taminant transport and pathways analyses. 

Data collected for the OU12 RFI/FU will be used in the development of contaminant 
transport conceptual and computer models for the nsk assessment. Conceptual models may 

be developed for au, the vadose zone, surface water/sediments, and ground water. 
Computer models that may be utilized for the OU12 IHSSs include air, surface 

water/sedment, and ground water fate and transport models. 

Addibonal data needs not speclfied by the IAG requirements for the RFI/RI, but that wilt 

be necessary to evaluate remedial alternatives, mclude monitoring of response actions and 
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momtoring to comply wth regulations during remediation. Therefore, the development of 
DQOs for the RFI/RI at OU12 mcluded remediabon concerns to the extent possible. 
DQOs for OU12 will be re-evaluated at the complehon of the sampling and analysis 

Program. 

423 Identift Pata ~)!JES 

Following identdicabon of the intended users and use of the data, the speclfic data types 
must be developed. Data types are summanzed on Table 4-3, and will consist of field 
survey and laboratory analpcal results of samples for each RFI/RI objective. Sampling will 

be primarily of physical media during the FWI/RI. The physical media include sods, 

sediments, soil gas, surface water, and ground water. Additionally, rdation and geophysical 
surveys will be performed at certain IHSSs. The analytical requirements are dictated by the 
intended use of the data (EPA, 1987). 

A hst of specific analytes and analytical methods for OU12 has been developed and is 
presented in Section 6.5 The criteria used to develop the list include historical 
documentabon (HRR), IAG requrements, and existing analytical data for sampling 
locations in or adjacent to OU12. As discussed m Seaon 63, there are several potential 
site contaminants associated with the IHSSs in OU12. The available hutorid information 
and evaluabon of emsting data suggested that, to be conservative, several con taminant 
classes should be analyzed for dunag the fielding sampling program. 

Exposure assessment modeling requres addibonal data types. Data necessary for air 

dispersion modeling generally includes relative wind diremon and frequency, atmospheric 
stability and wmd speeds, ambient concentrafions of avborne particulates, soil adsorpbon 
coefficients, solubility, particle size, soil mostwe content, and precipitation. Many of these 
parameters will be determined from RFP-wide atmosphenc stuQes or from hterature values. 
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Vadose zone alternatwes analyses wdl generally need data to deterne vadose zone 

physical charactenstics as well as chemcal charactenstics. Data necessary for these analyses 

generally include dtration rates, soil porosity, unsaturated hydraulic conductiaty, bulk 
density, sod mostwe content, sod pH, total organic carbon ("OC) content, matric potential, 
and leachmg potenbal. 

433 Data Oualitv Ne& 
Analytical methods and support levels must be evaluated during the DQO process. The 
parameters for which an analytical method is valid, its limitations, and any special 

consideraborn whch WIU affect data quallty must be understood in order to select 
appropriate methods. Table 4 3  lists the analytical levels appropriate for the intended data 

uses. The five levels of data quality as presented in EPA's Data Quality Objectives for 
RemeQal Response Amvities Development Process @PA, 1987) are as follows: 

Level I - Scree Provides the lowest data quahty but the most rapid results, 

and 1s used for purposes of site health and safety monitonng, preliminary 
comparison to ARARs, and in~t~al site characterizaQon to defhe areas for further 
study. The data generated provldes presence/absence of certam constituents and 
are generally qualltatwe rather than quanbtatwe. 

el II - Field 4nalrsls, Provides less rapid results but better data quahty. 

Analysis includes some mobile laboratory-generated data and data generated by 
use of field analyt~cal instruments. The data may be qualitative or quantitative. 

1 III - Engineedpe Proades an intermediate level of data quality and may 

be used for site charactemation or m k  assessment. Engineering analysis includes 
mobde laboratory-generated data and standard commercial laboratory analyses 
without full CLP documentation. These data are both qualitative and quantitative. 

401OO-2\9BCZION 4 May 6,1992 
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If analysls are conducted in support of treatability models, it wdl be performed to 
Level III. 

1 IV - Provides the highest level of data quality and 1s used 
for purposes of risk assessment, enpeering design, and cost recovery 
documentauon. Confirmation analyses reqwre full CLP analytical and data 
vahdation procedures 

b v e l  V - Nonst- Refers to analym by nonstandard procedures, for 
example, exactmg detection h t s  or analyses of an unusual chemical compound. 
These analyses often requre method development or adoption. The data 

validation procedures of Level IV can be applied to Level V, if required. 

Analytical data denved from the proposed samphg and analysls program at OU12 will be 
used, m part, to evaluate human health and ecological risks posed by contamination, if any. 
Toxicological mterpretatron of data reqmres validation of analytical data Therefore, select 
soil and ground water samples wdl be subjected to Level IV analytical procedures and 
reportmg reqwrements based on the results of Level III analytical procedures. The 
samphg plan for OU12 has been designed to allow for a tiered approach begimmg vath 
soil, soil gas, and ground water screerung using Level III with validation of these screening 
results for select split samples subjected to Level IV analyses. Subsequent sample collection 
and analysis efforts wdl be directed by the results of the screening activibes. 

42.4 Jdentifk Data Ouantity Needs 

Data quantlty needs are based on an evaluation of a d a b l e  data for characterhg the 
nature and extent of potentlal contaminabon at OU12 and for providing input to the risk 
assessment and assessment of remedial alternatwes. This is consistent with guidance 
provided M Data Quahty Objectives for Remedial Response Achmbes (EPA, 1987) and 
401C3-2WBcTK1N4 May 6,1992 
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Guidance for Data Useabhty in h k  Assessment (EPA, 1990) Data presently available 

are muffhent to meet the objectives defined by the IAG, therefore, the collemon of 
additional data is warranted 

To ensure that a sufficient amount of valid data are generated, the FSP was designed to 

include a rabonale for all actiwties and a phased approach usmg screening-level techniques 
to iden* crit~cal samphg sites. The field samphg program described in Section 6.2 and 
applied to each IHSS provides for screemng to be mitially completed on a standard gnd, 
mth adhbonal screemg amwties added to further define anomalous readings. 

Two alternative approaches were considered for deterrmning the most effiuent spacing of 
samphg locabons wthin a gnd. The first was the use of parametric statistics to Quantify 
the minimum number of samples required to estimate mean con taminant concentration with 

a specified level of confidence. The second approach was based on mimmln'ng the chances 
of overlooking a contaminated area 

Use of parametric statstics requlres that the dstnbubon of contarmuant concentraQons be 

approxmated by either a normal or a lognormal distribution. The Background Geochemical 
Characterization Report (EG&G, 199Oa) indicates that beryllium, lithium, and plutonium- 
239 concentrations in background alluwal borehole samples are neither normally nor 
lognormally distributed. OU12 has also been delineated m such a way as to accentuate any 

deviabons from normal or lognormal in contaminant concentration distributions. OU12 
consists of a number of isolated potential spiU sites hkely characterized by local high 

concentrations supenmposed on the regonal background btribution. 

An additional limitation on the use of parametric statisbcs for estimatmg the required 
number of samples follows from the fact that the computed vanance of each contammant 
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M e r s  from that of the other contaminants. Therefore, the minlmum number of required 

samples ulll be contarrrmant specific. 

In order to avoid the M t a ~ o n s  of parametric statistics, the approach used to determine the 

number and spacing of samples is taken from Gilbert (1987) and is also presented in EPA 

documentation @PA, 1989b). This method allows for the deternation of a samphg grid 

spaclng by assumrng a target contammated area size and spedied confidence. Additional 

assumptions use in this work plan are. a very small proportion of the area bemg studied wdl 
actually be measured m sample analysls and the definition of the contammated area is clear 

and unambiguous 

The acceptable probabdity (S) of not the target hot spot 1s speufied as 0.1 or 10 
percent, 111 accordance wth EPA guidance @PA, 1990) A triangular grid was chosen 
because studies have shown that tnangular grids are capable of findmg smaller hot spots 
than a square grid (Gdbert, 1987). Based on Gdbert, a trian@ar grid witb samples spaced 

a maximum of 25 ft apart provide an acceptable probability of not finding an elliptical 
contaminated area approxunately 50 ft by 25 ft m me. Likewise, a triangular grid with 

samples spaced a maxMum of 50 ft apart provlde an acceptable probability of not finding 

an elhphcal contammated area approxunately 50 ft by 100 ft in size. The sizes of the small 

OU12 MSSs are greater than a 50 ft by 25 ft ellipse, but spill areas wthm the MSSs may 

be smaller. The larger MSSs are all greater than 50 ft by 100 ft in size, but potential 

anomalous areas within these IHSSs may be smaller. 

The soil gas and surfiaal sampling program will use standard triangular grids at most OU12 
MSSs, wth adhtional points added in suspect locations (i.e., near doors of loading docks 

where historical activities are associated wth llkely spills) The startmg grid point at each 

slte wdl be chosen using random methods descnbed rn EPA guidance (EPA, 1989b). 
Screemug of sod and ground water will be conducted to define anomalous areas from sod 
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gas readmgs. For surficlal sampling, additional samples will be collected from areas of 

stamed ground or topographic depressions w i t h  the site to mcrease the probabdity of 
detectmg sources of contammation S e h e n t  samples udl be collected in drainage ditches 
near the sites, if present. 

43.5 te SamDlinn/Gnalvsis ODtiplas 

The RFI/RI for OU12 wdl use field screemg and surfiaal soil sampling techniques to 
direct subsurface data collection actmties. n s  approach maxirmzes collection of useful 
data because surficial soil samphg and field screening techniques are used to properly 

locate and minimlze borehole dnlling. Additionally, this approach minimizes the volume 
of generated hazardous waste m a t e d  that reqwres s p e d  management, the potential 
exposure of field personnel to hazardous waste material, and the overall time to perform 
the field actiwties. 

Slx types of achviQes wdl be performed during the field program: (1) surfiual soil sampling 
and screening activities, (2) borehole dnlling and subsurface soil samphg; (3) installatron 
of tensiometers or eqwvalent; (4) sediment samphg, and (5) installation and sampling of 

momtoring wells Semon 6 0 describes in detarl the field activities 

Section 6.5 of this work plan discusses the analytical program requirements for OU12. 
Appendix B of the QAPJP (EG&G, 1991e) prowdes a listing of the U P  analytcs and 

detection/quantification limits for Target Compound List (TCL) volatile and semivolatile 
orgamcs, Target Analyte List (TAL) metals, radionucbdes, and other surficial soil sampling 

parameters. These analytical methods are appropriate for meeting the data quality 

requirements for analytical Levels I through V dunng the RFI/RI. 

4OlO3-2- 4 May 6.1992 
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4.2.6 

The PARCC parameters (precision, accuracy, representatweness, comparabhty, and 
completeness) are indicators of data quality. The end use of the measurement data should 
define the necessary objectives for the PARCC parameters. The PARCC goals are specified 
rn the Quality Assurance Addendum (QAA) (Section 10.0) of ths  work plan. The PARCC 

parameters are discussed below. Analyte-spedc precision and accufacy objectives are also 

hsted rn the QAPJP, Appendur B 

lpeview of PARCC Parameter Information 

Precision measures the reproduabihty or degree of agreement among replicate 

measurements under a given set of conditions. The closer the numerical values of the 
measurements are to each other, the more precise the measurements. During the OU12 
RFI/RI, collection of data using field mstrumentafion such as water level meters, pH 
meters, and conductrVity meters will be checked by reporting at least three measurements 

taken at one location and comparing the results. Field analps mtruments such as a field 

gas chromatograph (GC) wdl be checked by the analysis of replicate samples. Sampling 
precision will be evaluated by the analysrs of field replicates. Analytical precision will be 
determined by rephcate analyss of smgle samples. The DQO objective for precision will 

be to acheve the precision cnteria associated with each pubhhed analytical method used 
111 the analysis of OU12 samples 

Accuracy expresses the bias and precision in a measurement system. Sources of error 

rnclude the sampling process, field Contamination, preservation, handling, sample matnx, 
sample preparaQon, and sample analysls techmques. Sampling contamination of the OU12 
RFI/RI will be assessed by evaluating the results of field rinse and trip blanks. The 

accuracy of the laboratory analysis will be determined from the results of matnx spike 

recovery. The DQO objective for accuracy will be to obtam recoveries wthm the range of 
acceptability associated with each pubhshed analytical method used rn the analysis of OU12 
samples. 
40103-2\SBcTION 4 M8y 6,1992 
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Representativeness expresses the degree to whch sample data accurately and precisely 

represent a charactenstic of a population, parameter vanabons at a sampling pomt, or an 

environmental condlfioI1. Representatweness is a qualitative parameter that is most 

concerned wth the proper design of the samphg program. Given the lack of prevlous 

usable data from the OU12 DHSSs, d e s i p g  a representative sampling program is difficult. 

However, representativeness can be enhanced for the OU12 M/RI by the use of proper 

sampling techques. Seaon 6.3 descnbes the sampling rationale and techniques. 

Representatweness wdl also be assessed by the colleaon and analysis of field duplicate 

samples. 

Completeness IS defined as the percentage of measurements made that are judge to be valid. 

The target completeness objective for the OU12 field and analyt~cal data is 100 percent; 90 
percent wlll be the minlmllm acceptable level. To ensure that a sufficient amount of valid 
data are generated, the FSP was designed to include a rationale for all field activities and 

a phased approach using screening level techques to identifjl and locate critical sampling 

sites. Section 6 0 further discusses these components of the FSP. 

Comparabhty IS a quahtative measure defined by the confidence with whch one data set 

can be compared to another. Ihfferences m field and laboratory procedures greatly af€ect 

comparabdity. To optimize comparabihty, all OU12 RFI/RI sampling techniques and 

analyhcal methods will use approved EMD SOP methods. 

4 3  m G E  3 - DBIGN DATA CO LLECIlON P R O G U  

The rntent of Stage 3 IS to compile the information and DQOs developed for specific tasks 
in Stage 2 into a comprehensive data collection program. The data collection program has 

been prepared for the OU12 RFI/RI and is presented in the FSP (Section 6.0). The FSP 
includes a detailed hst of all samples to be collected includmg media, sample type, and 

40103-2- 4 My 6,1992 
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number of samples. The FSP also mcludes sample locabon maps for each M S S  and hsts 

the number and type of QC samples to be collected 

The QAA (Section 10.0) and QAPjP descnbe the pohcy, organization, functional activities, 

and QA/QC protocols necessary to achieve the DQOs dictated by the mtended use of the 

data. 

a 
40103-2~0N 4 May 6,1992 
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TABLE 4.1 
CONCENTRATIONS OF SELEm METW IN SOaS (mg/kg) 

LOCATION DEPTH BERYLLIUM CHROMIUM LITHIUM 

12489 

13489 

E3589 

13689 

14089 

14289 

14689 

14789 

14889 

15489 

15589 

15989 

16889 

17989 

0187 

0-3 

0-3 
3-7 

0-3 
4 8  

0-3 
37 

0-3 
3-7 

0-3 
3-7 

0-3 
3-6 

0-3 
3-7 

0-3 
3-6 

0-3 
3-6 

0-3 
3-6 

0-3 
3-7 

0-2 
3-5 

0-3 
3-6 

0-1 

c11 

c0 41 
<O 42 

c10 
co 98 

<11 
e1 1 

c12 
<16 

e0 42 
c16 

e0 86 
e1 1 

e0 85 
12 

12 
e10 

20 
18 

e1 1 
co 96 

e10 
1.1 

e10 
c11 

co 44 
c039 

<O 8 

11 6 

123 
27.4 

136 
55 

98 
17 1 

10 8 
11 6 

153 
33 7 

84 
57 

126 
130 

11.7 
75 

175 
95 

10 6 
10 0 

103 
145 

8.7 
112 

91 
10 6 

1 

14 0 

c 212 

13m 
5.1.b 

~ 2 0 4  
~ 1 9 7  

42.4 
e229 

4 3 . 2  
4 3 6  

9 9B 
e22.6B 

< 173 
<222 

e16 9 
c187 

e226 
< a 9  

<194 
<21.0 

e21 1 
e19 1 

em2 
e 18.2 

e203 
<230 

142 
15- 

- 
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TABLE 4.1 
CONCENTRATIONS OF SELECT METALS IN SOILS (mg/kg) 

LOCATION DEFTH BERYLLIUM CHROMIUM LITHIUM 

Staudard 
Dewahon 

Range 

M a  
Standard 
Dewabon 

Range 

SUMMARY STATISTICS 
Upper 059 12 
Lower 0 69 14 

Combmed 064 13 

Upper 046 26 
Lower 044 83 

Combmed 044 59 

upper c 0 41-20 8 4-175 
Lower ~039-18 55-33 7 

Combmed C 039-2 0 55-33 7 

STATISTICS FOR TOTAL METAL 
CONCENTRATIONS IN BACKGROUND 

SOUTHROCKYFLATSAUUVIAL 
BOREHOLE SAMPLES (EG&G, 199Oa) 

- 18 
- 11 

- 5.6-31.7 

96 
10 
10 

17 
23 
20 

9 9-142 
5 1-155 
5 1-155 

70 
05 

40u-44.8u 

B Compound detected m blank - 
u ~ a t r a t l o n s  below &t&m limlt. 

Statuhcs not calculated m EG&G, 1- 

Note For mcentrabons less than the detcctton bt, the mean and standard d e W m  were 
computed usmg one-half the dctcct~on ht 
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TABLE 4.2 
CONCENTRATIONS OF SELEtX RADIONUCLIDES IN S O U  @Ci/g) 

LOCATION DEPTH ALPHA BETA PLUTONIUM URANIUM URANIUM TFUTlUM 
(fi) 239/240 233/234 238 (pci/l) 

u489 

13689 

14289 

14689 

14789 

14889 

15489 

15589 

15989 

16889 

0187 

0-3 
3-7 

0-3 
3-7 

0-3 
3-7 

0-3 
3-6 

0-3 
3-7 

0-3 
3-6 

0-3 
3-6 

0-3 
3-6 

0-3 
3-7 

0-2 
3-5 

0-1 

207 
96 

242 
123 

67 
109 

17 6 
17 0 

183 
7 1  

17 0 
11 4 

mi 
241 

13.6 
8.2 

19.8 
17.2 

18 1 
14.8 

a.0 

291 
230 

39 4 
31 4 

19 0 
32 4 

289 
309 

264 
291 

353 
344 

315 
289 

33 4 
266 

356 
375 

42.2 
360 

24.0 

15860 
0024 

1 756 
0066 

0096 
0023 

0 031 
0 018 

0.090 
0022 

0022 
0025 

0.030 
0.014 

0.031 
0030 

0 on 
0013 

013 
0 005 

0.060 

027 
0 19 

1 17 
101 

166 
0 71 

0 69 
064 

080 
038 

1 16 
0 71 

1.27 
072 

1.10 
085 

0.85 
0 91 

0 95 
062 

0.42 

023 
0 42 

0 82 
182 

120 
132 

084 
039 

0.73 
0 43 

0.80 
052 

100 
099 

0.90 
0.80 

085 
O S  

101 
031 

035 

-220 
-160 

3260 
loo0 

m 
190 

620 
-140 

-70 
-130 

-50 
230 

380 
200 

130 
210 

50 
-110 

-80 
-80 

- 
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TABLE 42 
C0NCE"IONS OF SELECT RADIONUCLIDES IN SOILS @Ci/g) 

LOCATION DEPTH ALPHA BETA PLUTONIUM URANIUM URANIUM TRITIUM 
(ft) 2391240 2331234 238 (PCllI) 

SUMMARY STATI!TICS 

Mean Upper 18 313 16 0 94 

Lower 12 31 0 0024 0 67 

Combmed 15 31.2 0 87 0 81 

Standard 
Dewahon Upper 49 680 47 040 

Lower 64 438 0 016 0% 

b b m e d  63 564 3.5 035 

Maxrmum Upper 242 42 2 l5860 166 

Lower 241 375 0066 101 
Comblned 242 422 15860 166 

lbiuumum Upper 67 19 0 0 ol2 0.27 

Lower 11 230 0 005 0 19 

Combmed 11 19 0 0 005 0 19 

STATISTICS FOR TOTAL RADIOCHEMICAL 
CONCENTRATIONS IN BACKGROUND ALLUVIAL 

BOREHOLE SAMPLES 

Mean 

Standard 
Dewahon 

MaxlmUUl 

Mtrumum 

22 23 0002 059 

84 664 0007 004 

42 0 440 002 34 

30 60 -0 01 0.2 

079 

079 

079 

0.243 

0 49 

038 

l24l 

182 
1.82 

023 

031 

0.23 

0 62 

003 

3.2 

0.2 

410 

l20 
260 

loo0 
350 

760 

3260 

loo0 
3260 

-220 
-160 

-220 

in 
118 

440 

-150 

~ ~~ ~ ~~ 

Note. Reported tnhum values do not mclude error Values may be positwe or negahve 
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5.0 RCRA FACILITY INVESTIGATION/REMEDIAL INVESTIGATION TASKS 

5.1 W K  1 - PROJECT PUNNING 
Project planning for the implementabon of the RFI/RI for OU12 will incluiie numerous 
actiwties in adQtion to tasks completed as part of this Work Plan. Review of previous site 
investigations, rewew of the HRR, prelhhary site characterization da@ preiiminary 
identification of potential ARARS, the development of DQOs, and a FSP have all been 
completed as part of this Work Plan and are contained in Sections 2.0, 3.0, 4.0, and 6.0, 
respectwely. 

New infornabon and data will be reviewed after approval of this Work Plan and prior to 
commencing field operations to assist in planning and coordination of preparatory activities 
for OU12. Such activities include coordinating wth other field investigation program 
occurring in the same vicinity as OU12, accommodating the special security requirements 
within high security areas, and health and safety concerns for field operations. Additionally, 
OUl2will require detailed and accurate delineation of underground utilities and other related 
physical features for each MSS. Although preliminaq information has been obtained as 

part of this Work Plan, as built drawings of buildings will be obtained to determine depth 
of foundabons, to M e r  define footing drains in Buildings near OU12 MSSs, and to assess 
potential impacts on the ground water regime from the use of building sump pumps. 

40103-1\sECTION 5 Ahy 6,1992 
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Prior to RFI/RI field activities, newly generated data and historical data which has become 
available since preparation of thrs Work Plan will be compiled and evaluated. There are 
ongoing site mvestigations at other OUs and plant-wide studies which may provide data 

relevant to the OU12 investigation. Interviews wth plant personnel will be conducted to 
augment past release information and to identify areas where construction activities may have 
disturbed and/or removed portions of OU12. Personnel in facility operations will be 
contacted to inquire about any additional information that may be available about OU12 
structures and site conditions. Although OU12 IHSSs have been visually inspected during 
preparaQon of thrs Work Plan, a more visual inspection will be performed at each site prior 
to mobilizing field equipment to provide additional location and accessibility information. 

Field activities proposed for OU12 wdl be integrated with ongoing or proposed field activities 

for other nearby investigation sites to minimize redundancy and maximize efficiency. The 
possible investigation sites near OU12 are discussed in further detail in Section 22. 

It is important to emphasize that project planning and coordination will be required 
throughout the project duration to accommodate any unforeseen developments. lbo project 
planning documents, one included m this Work Plan, have been prepared for the OU12 
RFI/RI as required by the IAG. A FSP included in this document presents the locations, 
media, and frequency of samphg efforts. The second document required by the IAG is a 

Sampling and Analysis Plan (SAP) whch includes a QAPjP and SOP for all field activities. 
A site-wide SAP has been prepared for the RFP, and is currently being rcvised in accordance 
with the IAG. QA procedures and SOPS that are used specifically for OU12 are referenced 
m this Work Plan. Any deviations from the QAPjT or SOP are documented as QA Addenda 
in Section 10.0 of this Work Plan, or appended to the Work Plan in form of SOP Addenda 

JOlO3-l\SECMON 5 m y  6.1992 
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53 * 
In accordance mth the IAG, the RFP has developed a Community Relations Plan (CRP) 
to inform and actively involve the public m decision-making as it relates to environmental 
restoration activities. This CRP meets the requirements of all OUs. The vehicle for public 
involvement in the RFI/RI process is through the Technical Review Group process. The 
CRP addresses the needs and concerns of the surrounding communities as identified through 

interviews with federal, state, and local elected officials; businesses; medical professionals; 
educational representatives, interest groups; media; and residents adjacent to the RFP. 

Current commu~llty relations a b t i e s  concerning environmental restoration include 
partxipation by RFP representatives in mformational workshops; presentations at meetings 
of the Rocky Flats Environmental Monitoring council; briefings for citizens, businesses, and 
surrounding communifies on environmental restoration and monitoring amities; and public 
comment opportumties on various Enwonmental Management (EM) Program plans and 
actions. RFP personnel involve several special interest groups in decisions that pertain to 

environmental restoration activities, including the Rocky Flats Cleanup commission, the 
recipient of the EPA Technical Assistant Grant. 

In addition, a Speakers' Bureau program provides RFP speakers to civic groups and 
educational organizations, and a public tours program allows the public to visit the RFP. 
The RFP also produces fact sheets and periodic updates on environmental restoration 
activitm for public information and responds to numerous public inquiries regarding the RFP. 

40103-1\SECl'ION 5 my 6, 1992 
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53 3 - FLELD I ~ T I ~ T I O N  

The OU12 RFI/RI field mvestigation is designed to meet the objectives outlined in 
Section 4.0. The following activities will be performed as part of the field investigation, as 

described in detail in Section 6.0. 

The specific objectives of the RFI/RI field investigation for OU12 are: 

Charactem the nature and extent of contamhation at each MSS; 
Support baseline risk assessment including human health and the environment; and 
Support correctwe measures studies, feasibility studies, and treatability studies. 

The field investigation is designed to characterize current sources and potentially affected 
media at each IHSS. Many of these sites are still active and may be active after the field 
sampling program is concluded. Addibonal contamnation that may occu after field sampling 

activities are completed cannot be determined by this program. 

The field mvestigation developed for each IHSS wdl consist of two major sub-: 

Subtask 1 - Screening Activhes, Surficial Soil and Sediment Sampling; and 
Subtask 2 - Soil Boring and Monitor Well Installation. 

Additional field investigation components are included in the plan to characterize potential 
migration throughout the OU12 area. A summary of each subtask is presented in the 
following sections. These subtasks are discussed in greater detail in Section 6.0. 

40103-1\SECI'ION 5 &by 6.1992 
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53.1 sk 1 - Sc-d Surircral Soil S m  

The initial task will consist of surface and subsurface medla screening and surficial soil 
sampling to first determine rfcontarmnation emts, and then to provide preliminary definition 
of the extent of contamination. Screening techniques that provide real-time results will be 
used to mdicate general areas of radiological or chemical contamination. Geophysical sumeys 
such as magnetometer and/or ground penetrating radar (GPR)will be conducted for borehole 
clearance to identrfy subsurface geologc lnterfaces or to locate buried pipelines, sumps, tanks, 
or other equipment that may interfere with borehole installatioa Radiological screening 
techniques will include high punty germanium (HPGe) radiation surveys supplemented with 

surface samples and vertical profiling for HPGe confirmation and laboratory analysis. 

Screening methods employed to indicate potential areas of chemical concern will include 
collection of soil gas, soil and/or ground water screening samples for real time anaIysh of 

volatile organic compounds using a mobile laboratory. Other screening methods will be 
employed at specific MSSs to determine the presence of nitrate, hexavalent chromium, and 
sulfate 111 ground water. In addition, temporary well points will also be installed to 

characterize the local ground water system, and tensiometer nests installed to monitor vadose 
zone water. The proposed screening techniques will provide real time results, identify general 
areas of primary concern, and allow subsequent field sampling tasks to be efficiently focused. 
Surficial soil and sediment samples will also be collected and analyzed for nonradioactive 
compounds at some OU12 MSSs. 

53.2 - Soil Boring and Mon itor Well 
This task will consist of a focused soil boring and ground water monitoring well installation 
program at appropriate MSSs to investigate and quanti@ the extent of contamination at 
potentially anomalous areas identifled from screening results. The locations of the brings 
and wells will be based on the real time results of the volatile organic compound screening 

40103-1\5BCfIoN 5 Ahy 6.1992 
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for soil gas, soil and ground water, the HPGe survey for radionuclides in soil, and the surficial 

soil sample analym results. The borings will be drilled to bedrock and soil samples collected 
and analyzed for suspect compounds includmg volatile organic compounds and metals. Soil 

sample analysis results d provlde quantitatwe data in anomalous areas tentatively identified 
in the screening program and be used to define the extent of soil contamination. 

Ground water momtoring wells d also be installed based on results of the soil brings and 

the field screening subtask. If screening and soil boring results indicate that ground water 
IS potentially affected by IHSS releases, alluvial monitor wells wdl be installed near the 

centers of the affected areas to evaluate the presence of potentially contaminated ground 
water. Ground water samples d be collected and analyzed to provide quantitative data 
in anomalous areas tentatively identified in the screening program and to define the extent 
of potential contamination associated with OU12 IHSSs. 

General procedures and analytical parameters for soil boring and monitor well installation 

are described in Section 6 0 of this Work Plan. Refinement of these procedures may be 
required once screening data have been collected. Any revisions or proposed changes to 
the work plan will be the subject of work plan addenda prepared in the form of technical 
memoranda, as stipulated in the IAG. 

5.4 TASK 4 - S- ANALYm AND DATA VgLllZBTrOrq 

Analytical procedures d be completed in accordance with the ER Program QAPjP (EG&G, 

1991e). Analytical detection limits, sample container and volume requirements, preservation 
requirements, and sample holdmg tunes are discussed in Section 6.5. 
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Results of data review and validation activities will be documented in data validation reports. 
EPA data validation functional guidelmes wdl be used for validating organic and inorganic 
(metals) data @PA, 1988~). Data validation methods for radiochemistry and major ions data 
have not been published by =A, but data and documentation requirements have been 
developed by EM Program QA staff. Data validation methods for these data are derived 

from these requirements. Details of the data validation process are desuibed in the QAPjj 

(EG&G, 1991e). 

Data will be reviewed and validated according to data validation guidelines in the QAPjT 

and the Data Validation Functional Guidelines (EG&G, 199ob). These documents state 

that the results of data renew and vahdation activities will be documented in data validation 

reports. 

5.5 M K  5 - DATA EVALUATION 

Data collected during the RFI/RI will be incorporated into the existing RFEDS database 

and will be used to better characterize the nature and extent of contamination. RFEDs 
personnel will provide assistance 111 the early stages of sample collection and analysh in order 

to facilitate the addition of data collected during the RFI/RI to the existing RFEDs database. 
Screening data will be stored in independent computerized data bases and will be 
inmrporated into RFEDS when appropriate. These results also will be used in determining 

the impact of OU12 on surface water, ground water, sediments, air, the environment, and 

biota, as well as the potent& con taminant migration pathways at OU12. Additionally, data 

will be used to support the evaluabon of proposed remedial alternatives and the BRA. 
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53.1 Site C w  

The additional physical data collected dunng the RFI/RIwill be incorporated into the existing 

ate characterization. A survey of impennous areas within OU12 will be conducted to assist 
in surface water runoff characterization. Water-level data and slug tests will be used to 
characterize the alluvial ground water flow regime. Provisions for monitoring vadose zone 
conditions will also be included. 

5.52 

Analytical data from OU12 MSSs will be used to: 
urce. So& Grad W a t w c e  Wat-ents 4raracterlzation 

Characterize the nature of source con taminants; 

Characterize the lateral and verbal extent of con taminant sources in vadose zone 
soils; 

Characterize the nature and extent of con taminants in ground water, and sediments; 
Evaluate lmpact of potential OU12 contaminabon on surface water; and 
Evaluate on-site contaminant concentrations. 

Analytical data obtained from OU12 samples wdl be used to characterize the nature and 
extent of contammation. Data will be summarized graphically and/or in tabular form to assist 
interpretation. Con taminant distriiution maps will be prepared to Summarize the spatial 

distribution of soil, sedunent, and ground water con taminants. 

The criteria for the identification of contamination will be analyte-specific for each geologic 
unit (e.g., Rocky Flats Alluvium or artificial fill). For all amlytes (including radionuclides), 
only those concentrations that exceed the site-specific background concentrations will be 
considered likely evidence of contamination. These data will be compared to sitewide back- 
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~ ~~ ~~~ ~~~ ~~-~~ ~~ . .  ground values provided in the 

(EG&G, 1991d). 

B a c w n d  Geocwcal  wactersl;ptzon 

5.6 TASK 6 - BMELINE RIS- 
As required by the IAG, a BRA that udl address the risk associated with OU12 s o u r ~ s  and 
affected m e b  will be performed as part of the OU12 RFI/RI. This task includes a Human 
Health Risk Assessment and Environmental EvaluaQon for OU12. The purpose of the BRA 
is to characterize the toxicity and levels of hazardous substances present, to characterize 

contaminant fate and transport, and to assess the potential for human health and 

environmental impacts or risks associated with the slte. The BRA is used to provide a basis 
for determirung whether remedial actions are necessary and to justify performing remedial 
actions. The Human Health Risk Assessment will address potential public health risks, and 
the Environmental Evaluation wdl address potentml ecological environmental risks. 

Existing data and data collected during the RFI/RI will be uscd to the extent possible to 

support the quantitative Human Health Risk Assessment and Environmental Evaluation. 
Data collected during RFI/RIwill support quantitative evaluation of risk due to soil ingestion, 

inhalation, aud dermal contact. Exposure pathways involving surface water, ground water, 

air, and/or biota as transport media will be also quantitatively evaluated, if necessary. The 
RFI/FU sampling program will be designed to generate data that meet the requirements set 
forth in -ce For Dt& Useability In R i s m  WAY 1pgQo. 

.. 

These assessments will aid in the preliminary screening of site remedies based on the 
con taminants of concern and the environmental media associated with potential risks to public 
health and the environment. The risk assessment process will be accomplished in four general 

steps: 
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1. 

2. Exposue assessment; 
3. Toxicity assessment; and 
4. Ruk characterizabon. 

Data coUection/evaluation (identification of contaminants of concern); 

As stated in the IAG and the NCP, a nsk characterization of current, future, or potential 
site con&bon sccnanos will be developed. 

The objectives and the description of work for the Human Health Risk Assessment are 
described in detail in Section 8 0. The Environmental Evaluation Work Plan is presented 
in Section 9.0. 

5.7 M K  7 - DEVEU)PMENT. SCREENING. AND DE- 
9 F  =MER.mALTERNATIvEs 

5.7.1 

This section identifies the process to identify potential technologies applicable to remediation 
of contaminated soils, sediments, surface water, and ground water at OUl2, if detected. 
Identification and screening of technologies, assembling an initial screening of altcmativa, 
and identification of interim response actions will be conducted while the RFI[/RI is being 

conducted. However, investigation of OU12 IS in its initial stage; thus, remedial alternatives 
are not reviewed in this sect~on. A preliminary evaluation of the remedial alternatives for 
OU12 will be performed as data are collected. 

medial Alte matives De veloDmemt gnd 

The process employed to develop and evaluate alternatives for OU12 will follow guidelines 
provided in the NCP. Although the CERCLA process will direct remedial investigations at 
OUl2, RCRA regulations will also be considered. CERCLA specifies in greatest detail the 
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steps that should be followed for seleaon of remeQal alternatives. The IAG requires general 
compliance with both RCRA and CERCLA gudance. 

The steps followed to develop remedial alternatives for OU12 are as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

Develop a hst of general types of actions appropriate for OU12 (such as 
contamment, treatment, and/or removal) that may be implemented to ensure 
complrance with both RCRA and CERCLA guidance. 

Identify and screen technology groups for each general response action, 

Identify and evaluate process options for each technology group to select a process 
option representing each technology group under consideration. 

Assemble the selected representative technologies into site closure and corrective 
action alternatives for OU12 that represent a range of treatment and containment 
combinabons, as appropriate. 

Screen the assembled alternatives in terms of the short- and long-term aspects of 
three broad criteria: effectiveness, unplementability, and cost. 

Develop prebinary cancer risk-based remedial action goals for affected media, 
Prelhinary remedial action goals will be applied as performance objectives for 
evaluating the effectiveness of specific technology processes identified as candidate 
components of viable remedial action alternatives. As the CMS/FS evolves, 
preliminary remediation goals may be revised. 

1 
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7. Remediation goals associated with toxic, non-cancer risk will be determined using 

the appropriate reference dose for each chemical present on the site. 

For the RFX/RI Work Plan, the appropriate level of alternatives analysis is the listing of 
general response actions most applicable to the type of site under investigation. General 
response actions are defined as those broad classes of actions that may satisfy the objectives 
for remediation defined for OU12. Table 5.1 provides a list and description of general 
response actions and typical technolopes associatedwith remediating soils, sediments, ground 
water, and surface water. Table 5.1 also mcludes a general statement regarding the 

applicability of the general response -on to potential exposure pathways. Not a l l  of the 
alternative response actions and typical technologies listed may be appropriate for OU12. 
Some may be discarded dunng the screening of alternatives. 

The response actions outlined in Table 5.1 must be applied to the potential exposure pathways 
that wdl be identified for OU12. In general terms, potential human exposure can be avoided 
by prevention of contaminant release, transport, and/or contact. Thus, application of the 
response actions may be considered at three different points in each potential exposure 

pathway (1) at the point where the contarmnant could be released €tom the source, (2) in 

the transport medium, and (3) at the point where the contact could OCCUT with the released 
con taminant. 

The existing data do not adequately characterize the source, release mechanisms, and 
mgration pathways for ContamhaQon at OU12. Therefore, the existing data are not sufficient 
for mplementing the screening of altematwes. 'The OU12 FWI/lU will characterize the 
nature and extent of contamination and obtain necessary data to: 
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Describe the physical charactemtm of the site; 

Define current sources of contammation; 

Determine the and extent of contamination in soil, ground water, surface 
water, and sedunent; 

Describe con taminant fate and transport; and 

Describe receptors. 

These data will provide information for the prehinary screening of alternatives and a 

comparative evaluation of the technologies wth respect to nnplementability, effectiveness, 
and cost. 

5.72 of Remedial A l t e m w  

The detailed analysis and selection of alternatives is the process of analping and comparing 
relevant information in order to select a preferred remedial action Each appropriate 
alternative will be assessed in terms of m e  evaluation criteria, and the assessments will be 
compared to identi@ the key attributes among the alternatives. Assessment in tern of eight 
evaluation criteria is necessary for the CMS and the subsequent Corrective Action Decision 
(CAD)/Record of Decision (ROD). The nine specific evaluation criteria are as follows: 

1. 

2. ARARS; 
3. Long-term effectiveness and permanence; 

Overall protection of human healtb and the environment; 
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4. 

5. Short-term effectweness; 
6. Implementability; 
7. cost; 
8. State acceptance; and 

9. community acceptance. 

Reduction of toxicity, mobility, or volume; 

5a SWIES-~LLOT TESTING 
The primary purposes of a treatability study are to provide sufficient technology performance 
information and to reduce cost and performance uncertainties to acceptable levels so that 
treatment alternatives can be fully developed and evaluated during detailed analysis. The 
task mcludes efforts to evaluate whether treatability studies are necessary and, if so, to 
prepare for and conduct treatability studies. If remedial alternatives are developed, the data 
collected as part of the field investigation will be reviewed in terms of whether the 
alternatives can be evaluated. If addibonal data are required, treatability studies or field 
investigations will occur. 

If it is determined that a treatability study is necessary, a treatability Work Plan will also be 
prepared. The plan will identifjr treatability tests that need to be conducted as well as the 

test materials and equipment needed. 

53 W K  9 - RFI,/RI =PO= 
The OU12 RFI/RI report will be prepared to consolidate and summarize the data obtained 
during field work as well as data collected from previous and ongoing investigations. The 
RFI/RI report will include a Preliminary Site Characterization Summary and a BRA for 
OU12. This report will: 
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Describe the field activities that sewe as a basis for the RFI/RI report. This will 

include the scope of the RFI/RI and any deviations from the Work Plan that 
occurred dumg implementation of the field investigation; 

Discuss site physical conditions based on existing data and data derived during the 

RFI/RI. This discussion will include suTf8ce features, climate, surface water 
hydrology, surficd geology (vadose-zone soils), geotechnical soil index properties 
and classification, stratigraphy, ground water hydrology, demography and land use, 
and ecology; 

Present site characterization results from all RFI/RI activities to characterize the 
site physical features and contamination including nature and extent at OU12; 

Discuss contarmnant fate and transport based on existing information. This discus- 

sion will include a prelrminary identification of potential con taminant migration 
routes, release sources and mechanisms, and a discusion of amtaminant persistence, 
chemical attenuation processes, and potential receptors; 

Present a BRA The BRA will include human health and environmental 
&ti0IIS; 

Present a summary of findings and conclmons; and 

Identify data needs, if necessary. 
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6.0 FIELD SAMPLING PLAN 

The purpose of t h s  section of the work plan is to provlde a field sampling plan (FSP) that 

will generate sufficient data to satisfy the RFI/RI objectives outlined in Section 4 0. Semon 
6.1 presents MSS-specific objernves Section 6.2 summaflzes site background information 
and rationale for the samphg and analysis and other data collection activities. Section 63 
discusses the field data collection locations and frequencies for each site. Section 6.4 

describes field sampling procedures and equipment, and Section 6.5 describes the analytical 

program includmg sample designation, analyt~cal requnements, sample containers and 
preservation, and sample handling and documentation. Descnptions of data management 
procedures (Section 6.6) and QA/QC procedures (Seaon 6.7) complete the FSP for OU12. 

6.1 QUl2 RFI!RI 0- 

The specific objectives of the RFI/RI field invesbgation for OU12 are as follows: 

Characterize the nature and extent of contamination at each MSS; 
Support human health nsk assessment and environmental evaluation; and 

Support correctwe measures studies, feasibility studies and treatability studies. 

Characterizing the nature and extent of contamination at each IHSS requires that the type 
of contaminant and its distribubon in soil be characterized, and that the extent of migration 
to other meQa be determined. Results obtained from field sampling will be used to identify 
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pertinent pathways and potenflal receptors identified in the site conceptual model, 
Section 2.5 

Ths FSP is designed to characterize potenflal current sources and potentially affected soils, 
ground water, sediment conditions at each MSS. Air and surface water will be 
characterized usmg data collected under other sitewide programs. Many of these sites are 
stdl active and may be actwe after the field samplmg program is concluded. Adhtional 
contamination caused by post-field sampling activities cannot be determined by tbis 

Prop- 

6.2 BACKOROUND ANI) FSP -0- 
The design of a FSP for determining nature and extent of contamination requites an 

understanding of both the physical charactenstics of the IHSS and the nature of potential 
sources of contammanon. OU12 consists of 11 separate MSSs that can be categorized by 
type and size: two are small loadmg docks less than 5,500 in arw two are backfilled 
ponds used btoncally to rmpound coohg tower water; two are fiberglassing areas less aan 
6,000 ftz in area; one has a varied history that encompasses nearly 450,000 ft2 within the 400 

budding area; three are assouated unth acid spills or process waste line leaks; and one was 

a storage yard approximately 10,OOO ft2 111 area for machining equipment. Of the areas 
dembed above, six are located immehately adjacent to buildings and are partially or 

completely covered with concrete or asphalt. Two have entire buildings within their 
boundaries, and three have been filled in or otherwise regraded. 

The nature of contammanon at most of the OU12 sites is not specifically known. Historical 
information presented m the draft HRR (EG&G, 1992c) provides general indications of the 
types of compounds that may be anticipated at the sites. In all cases, there is no 
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documentation in the HRR which details the fate of any constments released to the 
environment. Soils contammation could have resulted €torn lustorid spills, releases to air, 
storage of material, or ponding of bquids at most of these Utes. Asphalt paving, concrete, 
or soil regrading has occurred after many of the historically reported incidents, removing 
viable evidence of spdb or possible releases. 

Given the vanable nature of the sites and their relatively bnef lustones, samplmg programs 
have to be designed to be IHSS-spedc. In general, a multi-task sampling approach will 
be used for detennintng the potennal source locations and extent of contamination. 
Components of this FSP are described, in general terms, in the following sections. Specific 
equipment and procedures for these activities are descnbed in Section 6.4. Provisio~ are 
rncluded to address those sites where cement or asphalt is now present, but may not have 
been present when contarnination could have occurred. 

6.2.1 diolonical Sum-. Screeniqg and Suficial 

The mtial task will consist of radiological surveys and surface and subsurfam media 
screening to first determine if significant contamination exists compared to background, and 
then to provide preliminary definition of the extent of contamination. Techniques that 
provlde real-time results will be used to indicate general areas of radiological or chemical 
contamination. Radiological survey techniques will include high purity germanium (HPGe) 
radiation surveys supplemented wth surface samples collected usmg CDH or modified RFP 
sampling methodologies and vemcal profile samples. Screening methods employed to 

mbcate potential areas of chemical COncefIl will include soil gas su~vcys, soil screening, and 
ground water screening for volatde organics using a mobile 1aboratoIy. The proposed 
screening techques will provide real time results, will identi@ general areas of primary 
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mncem, and wdl allow subsequent field sampling tasks to be effiaently focused. The 
rationale for each of these screening methods is discussed below. 

62.1.1 Survevs 
Radiological surveys urlll be conducted to document the character of surficial radiological 
contaminaton. The HPGe gamma ray detector will be used which is capable of high 

resolution gamma ray spectroscopy enabling the identification and quantification of gamma- 
emitting radionuclides. The detector is momtored either on a tripod or vehicle and placed 
a set distance above the ground surface to measure gamma rays which originate from 
surface media. The detector system integrates gamma actiwty over the detector's "field of 

view," a volume defined by whch 90 percent of those gammas originating in the surface 

me&a are measured. It is assumed that radionuclide distribution is relatively homogeneous 
over the field of view, and that the distribution varies only with depth. HPGe results are 
typically reported as concentration per unit mass, picoCuries per gram (pCi/g). 

Gamma rays orijginatmg in the sod or surface media are attenuated such that the number 
reachmg the detector decrease exponentially wth depth. The elemental composition of the 
soil or medium measured changes the attenuating properties of the gamma rays. The more 
dense the soils or surface media, the more gamma attenuabon will occur. Where soils are 
covered by asphalt or concrete, HPGe measurements will reflect the activity of the 
pavement, rather than the underlying soil. The capabilities of the HPGe detector provide 
greater areal coverage and hgher q d t y  results than G-M shielded FIDLER instruments 
and pancake-type detectors outlined in the IAG. FIDLER instruments provide relative 
cornpansons of radioactivity at discrete survey pomts whereas Hpoe detectors provide 
radionucltde concentrations over the entire area surveyed. HPGe radiological suveys 
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conducted at OU12 IHSSs will be set up on a grid that prowdes total areal coverage, plus 
overlap. 

EGBrG currently has in-house capabdity to conduct HPGe field surveys usmg a tripod- 

mounted detector. The tnpod-mounted detector has an approximate field of view of 14 
meters, or approximately 45 feet. Vehicle-mounted HPGe mstnunentation with a 60 meter, 
or approximately 195 ft., field of view is anticipated to be available for field use in fall 1992. 
The large grid spaung proposed for some OU12 IHSSs will be replaced with a smaller gnd 
spacing in the event that the vehicle-mounted HPGe is not available during the field 
mvesQgation. The SOP for vehcle- and tnpod-mounted HPGe field screening is currently 
under development. 

Surficial samples and depth profile samples d be collected at a subset of the HPGe survey 
locations to determine the verhcal extent of radionuclide contamination. This information 
is reqwed in soil or gravel covered sites only to determine the vertical distribution of 
gamma emtting radionuchdes coninbutlng to the HPGe survey readmgs. Comparison of 
HPGe survey readings with surficial soil and depth profile samples will allow correlation of 
these remote and direct measurements. At selected soil covered survey points, surficial soil 
samples will be collected using CDH samphg methodology. Subsurface soil samples will 

also be collected from selected locations at 0 to 2,2 to 4, and 4 to &inch vertical depths to 

provlde profile information and allow correlation of radionuclide depth distributions with 

HPGe measurements. These surficial and subsurface samples will be measured onsite for 
radionuclide concentration using a laboratory HPGe. The availability of a laboratory HPGe 
for OU12 field samples is currently uncertain. In the event a laboratory HPGe is not 
available by the tune OU12 field work commences, samples will be sent to a radiochemistry 
laboratory for analysis. 
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At asphalt or concrete covered sites, vehcle or tripod mounted HPGe measurements will 

prowde only h t e d  mformation on ra&onuchdes potenbally present in sods beneath the 
pavement. As a result, more extensive programs of surficial soil samphg for rAonuclides 
will be conducted 111 paved areas. Surficial sod samples will be collected at locations 
covered wth asphalt or concrete Depth profile samples, used to correlate the HPGe survey 
wth direct radionuchde actiwties in exposed soils, wdl not be collected in the paved areas. 
Concrete or asphalt samples will be collected at survey points with anomalous surface 
actimty. 

Surficial and subsurface soil samples will be stored m containers for 30 days to Wow radon 
gas to equilibrate with parent radionuchdes present in the soil matnx. After 30 days, a 
shielded HPGe, set up at an onsite laboratory, will be used to detect concentrations of 
gamma-emittmg offsite radionuclides in the samples. These data will be used to guide 
further investigabon of anomalous radioactive areas. Additional soil samples will be 
collected and analyzed 111 a radiochemistry laboratory at a subset of HPGe survey points to 
determine the concentratron of non-gamma emtting radionuclides and to confirm the HPGc 
detector measurements. 

The 30-day lag time for HPGe analysis 1s not real time, per se, but is more advantageous 
than the six to nine month turn-around time currently experienced for laboratory 
radionuclide analysis. The availability of laboratory HPGe however, is key to 

implementation of this plan. An SOP for laboratory HPGe field screening is currently 
under development. Specific procedures for conducting the radiological sumys are 
presented in Section 6.4.2. 
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6.2.12 mcal Scree& 

Field screemg methods urlll be used to detect the general location and possible extent of 
historical spills or releases. As wth the radiological survey, these field screening methods 
provide real-tune results from which a focused and effiaent field sampling program can be 
conducted. The equipment selected to conduct field screemg is portable, efficient, and 
provides quality results from whch to base further investigations. Field screening wdl 

emphasize the use of soil gas sample collection and analysis, wth the abihty to collect and 
analyze soil and ground water samples to identlfy extent of contamination migration. 

An &-terrain vehicle (ATV) equpped wth an hydraulic probing ng is capable of driving 

1-mch Qameter probe rods up to 35 ft m favorable subsurface conditions to allow collection 
of soil gas, soil, and ground water samples. Soil and ground water samples will be collected 
at select soil gas samphg points selected for me&a screemg and for venfication and 
delineation of soil gas anomahes The vehicle and rig are ideal for OU12 work, much of 
whch is in areas close to buddings, structures, and overhead utrlity hes. The hydraulic ng 
is capable of effectively cutting through asphalt and concrete. A mobile laboratory equipped 
wth a gas chromatograph (GC) will be brought onsite to analyze soil gas, soil, and ground 
water samples collected wth the probe. The mobde laboratory will provide real-time results 
for volatile organic compounds m these m e d a  

Screening methods are also being investigated for detectmg inorganic compounds in soil and 
ground water screening samples including X-ray fluorescence for detecting metals in soils, 

and donmetric or turbidimetric field test kits for determining presence of hexavalent 
chromium, nitrate, and sulfate in ground water. The feasibility of obtaining meanrngful 
results from X-ray fluorescence is currently being researched. 
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Initially, soil gas sampling pomts will be established on a standard grid at each MSS. Grid 

me selection IS &cussed ~II Semon 6.3. The ng will be set up on each pomt, and will cut 

through overlymg concrete or pavement if present. Followmg penetration of the pavement, 

a sample of the underlying surficial sods WI.U be collected for laboratory analysis of target 
analyte list (TAL) metals. To collect a soil gas sample, the sampling probe will then be 

dnven to a depth of 5 ft, the retracting t ~ p  will be pulled back, and a vacuum applied to 

obtain the sod gas sample The sample wdl be analyzed 111 the mobde laboratory for volatile 

organic compounds listed in Table 6.4 and results will be obtained witbin minutes. Adjacent 

samples from each MSS urlll be compared to denve trends in the sod gas results In target 

areas defined €tom sod gas results, soil samples wdl be collected usmg a Kansas-type soil 
sampler driven with the hydra& rig and analyzed for volatile organics at the mobile lab. 

It is anticipated that sod screerug samples will be collected at approximately 50 percent of 

soil gas screening locat~ons. Using results of the soil gas and soil screening, the probe unll 
be advanced to ground water at select survey locations, and a ground water sample 

collected through dedicated tubmg inserted through the drill rod and analyzed in the mobile 

laboratory. It is esmated that ground water samples will be collected at approximately 25 
percent of soil gas screexung locations. At several sites where no historical evidence of 
volatile organic compound contarmnauon exists, sod and ground water screening samples 

will be collected in the absence of a pnor soil gas survey. Detailed descriptions of the 

procedures and equipment used for field screening activities are in Section 6.4.4. 

Temporary well points wdl be installed in at least three ground water screening locations 

at each MSS where ground water screening samples are collected. The temporary well 

pomts will be used to obtain equilibrated ground water elevation data local to each MSS 
and to deterne the local hydraulic grdent Temporary well points will be secured from 

tampering at the surface and grouted in place once data have been collected. In addition 
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to the soil gas surveys outhued in the IAG, the field screemg actmties included m thls FSP 
offer the abdity to acheve an early m&cation of location and downward migration of 
con taminants. 

6.23 d Monitor Well Installation 
Usmg results of the screening and sampling actimties, a soil b o w  and well completion 
program will be conducted to mvesogate and quanm the extent of contamination at 
potentially anomalous areas. Borings wdl be drilled using hollow-stem auger techniques in 
potentd source areas within MSSs, and will extend to the water table. Standard Operating 
Procedures (SOPs) for borehole mstallation and samphg wdl be followed as described in 
Seaon 6.4.6. Soil samples wdl be collected and analyzed for one or more of the following 
parameter groups: rdonuclides, target compound list (TU) volatile organic compounds, 
and target andyte hst (TAL) metals, selected anionic constituents, and sod pH. Soil 

samples wdl be collected and analyzed to confirm screening results, provide quantitative 
data, and to define the extent of soil contamination 

Alluvial ground water monitoring wells wdl be completed based on results of the 
radolopcal, field screemng and soil boring programs. Alluvial monitoring wells will be 
installed at IHSSs where history, screening data, and soil boring data indicate ground water 
may have been contaminated. RFP SOPs for momtor well installation, completion and 
sampling will be followed as described in Sectron 6.4.9. 

General procedures, analytical parameters, and tentative locations for soil boring and 
monitor well installation are described m this work plan. Minor refinement of the locations 
may be requrred once screening data have been collected and will be documented and 
approved. Any signxficant revisions to procedures, methodologies, or data needs described 
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in this work plan unll be the subject of work plan addenda prepared m the form of techcal  
memoranda as specified m the IAG 

9ther FSP Actfntw 
.. 6.23 

Other amvibes conducted w i h  the subtasks described above include surficial soil 
sampling, sediment sampling, vadose zone monitomg, hydraullc condumvity estimation of 
alluvial matenals usmg slug tests, and geotechnical data collemon. 

6.2.3.1 ~urficial Soil S e  

In addrQon to the surficial soil samples collected for analysis of radionuclides, surficial sods 

will also be sampled and analyzed in an offkite laboratory for TAL metals. The sampling 
method wdl be dependent on whether the site of interest is paved wth asphalt or concrete. 
A plug-type sampler or scoop wdl be used to collect surficial soils for nonrahonuclide 
analysis in unpaved areas. At survey points covered with concrete or asphalt pavement, 0-2 
inch grab samples will be collected after the pavement has been cored to provide enough 
volume for analysis. 

6.2.32 Sedment S e  

To investigate potenad mgration of surficial contaminants through surface water WOE 
drainage paths identified at specific MSSs may also be sampled to determine if compounds 
have migrated from the site wa surface water to dramage ditches. At IHSSs where historical 

information indicates runoff could have been unpacted, a mtnrmum of three sediment 
samples will be collected along likely runoff pathways accordmg to EMD SOP SW.6 and 

analyzed for suspected compounds includmg TCL volatiles (if water saturated), TAL metals, 
rdonuchdes, and P a s .  
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6.233 Vadose Zone Saq@mg and Momtorug 
The apphcabihty of vadose zone monitoring and samphg techques m the OU12 area will 
be invesbgated. Vadose zone monitomg is of particular interest for those MSSs not 
covered wth asphalt or concrete. The OU12 area 1s covered approximately 75 percent by 
impennous materials, limiting infiltration and percolation mechaxusm throughout much of 
the area. The spatial relationship of potential contaminant sources to unpaved areas which 
can serve as conduts for mfiltrabon and ground water recharge will, however, be identified. 
The following methods WIII be evaluated for use. 

One method to measure sod moisture profiles at unpaved IHSSs is through the use of 
vertdly-nested tensiometers or equivalent instruments. Tensiometers can be inserted by 
drilling smaU diameter boreholes either with hand augers or with the Am-mounted 
hydraulic probe. Subsurface installabon geolopc con&tions may h t  the success of these 
installation methods, although other methods exist. Transducers connected to the 

tensiometers produce rn sztu readmgs of sod-water pressure which are recorded electronically 
in digtal form. Soil-water pressure measurements are then used to determine response of 
vadose zone molsture to precipitabon events, and to evaluate whether soil wetting fronts 
reach the water table. In areas where dtration IS found to reach the water table, a 
potentml method to be used in evaluating the mobhty of contaminants present in the 
vadose zone is lemhmg tests Leachabihty data are used to substantiate whether individual 
MSSs arc current contributors to observed ground water contamination. SOPS do not 
currently exist for vadose zone monitoring and leachabihty testing, and will need to be 
developed. 
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6.2.3.4 & g T e s b  
Slug tests will be attempted in all wells completed in the OU12 area for use in determining 
hydralllic conductivity and transrmssl ' 'wty of the alluvial ground water system. Slug out tests 
will be conducted in accordance with SOP GW.4. Injection tests may be requited where 
hydraulic conditions preclude the utility of slug tests, and will be conducted in accordance 
with SOP GW3. 

6.2.35 

A minimum of two soil samples will be collected for the analysis of physical parameters 
from each sedimentologic unit encountered while drilling boreholes at eacb IHSS. 
Continuous coring methods will allow oollection of relatively undisturbed samples for testing 

of physical parameters. These samples will be tested to determine moisture content, 
mineralogic composition, and grain size distribution using both sieve anahgir and 

hydrometers. Bulk density, specific density, porosity, and saturated hydraulic conductivity 
will be estimated from these data and literature values. A minimum of two saturated and 

unsaturated samples will also be collected from each IHSS for the determination of total 
organic carbon croc) content, cation exchange capacity, and Soil pJX This physical 
information is necessary for conducting the baseline risk assessment and evaluating the 
feasibility of future remedial actions. 

a 

6.3 SAMpLING -ON FREOUENCX 

This section d c s c r i i  the Specitic field investigations proposed for each IHSS including 
sample locations and frequencies. Table 6.1 presents a summary of the proposed field 
investigations program for each IHSS in OU12. Table 6.1 shows a comparison of the 
proposed activities to those outlined in the IAG, and the reasons for any discrepancies. 
Sampling activities and analytical parameters for this OU12 FSP are based on IHSsIspecific 
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conditions and histoncal use, and are designed to define the nature and extent of 
contamination at OU12 MSSs and investigate potentd mgration pathways. 

There are no previous data avadable at any of the OU12 IHSSs to bias the location of 
proposed sample points. The only available information on the MSSs are descriptions of 
htorical use, and documentation of histoncal sp& and releases in the HRR. In most 
instances, the exact location of reported releases was not gwen, and many of the releases 
were not verified. Clean up activlties, If any, were not documented. Therefore, in designing 
the field sampling program, considerabon was gwen to defining the location and extent of 

possible histoncal releases with an acceptable level of confidence in the data Because that 
level of confidence is a direct reflection of data quantity and quahty, the objectives of the 
program were to provlde adequate data for statistical evaluation. The quality and quantity 
of the program will be evaluated usmg methods desmbed m Section 4.0, Data Requirements 
and Data Quahty Objectwes. 

The field samplmg program described 111 Section 62 and applied to each MSS in the 
following sections provides for screening and surficial soil sampling to be initially completed 
on a standard gnd, with additional sample pomts added to further define anomalous 
readmgs. The use of quick and relatively inexpensive screening methods allows the 
determination of general site conditions as well as quahtatmly identify contaminated areas 
at each IHSS. It IS reahzed the success of such methods is somewhat dependent on 
subsurface geology in the OU12 area 

The approach used to determine grid spacing and sample locations for the different 
screening and sampling activlties wthin this work plan considered not only statistics and site 
history, but the capabdhes of the technologes used. For example, the vehicle-mounted 
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HPGe radiological surveys proposed m this plan provlde soil concentraQon results 
representing an approxunate 1954 dmneter clrcular area, not just a smgle pomt 
Therefore, gnd spaclng for rdological surveys is set at 100 ft for large areas, whch 
provldes for total coverage of a site. The vehicle-mounted HPGe is unable to remotely 
detect rdonuclides present in soils beneath pavement, however. Surficial soil samples will 

therefore be collected 111 paved areas on d o r m  gnds for direct radionuchde measurement. 
In soil covered areas, where the vehicle-mounted HPGe measurements are representative 
of radionuchde actmfies m soil, minlmal numbers of confirmatory surficial soil and depth 
profile samples will be collected. 

There are no previous data at OU12 MSSs from which to base location or frequency of 

sampling for this investigation. Therefore, two alternative approaches were considered for 
determtIllng the most efficient spacing of sampling locations within a grid. The first was the 
use of parametric statistm to quantdj the minimum number of samples required at each 
MSS to estmate a mean contammant concentration with a specified level of confidence. 
The second approach was based on m.mmmng the chances of overlooking a contaminated 
area withrn an IHSS. The two approaches to estimating gnd spacing were evaluated as 

follows: 

trlc . .  e a  
Data Requirements Requves sufficient data Requires estimation of size and 

to establish distnbuQon 
and statistical parameters 

geometry of anomaly 
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h t Z i t l O I S  Reqwes normally or 
lognormally htnbuted 
data 

Schedule 

Budget 

Computed numbers of 
samples are parameter 
s p e d c  

Extends schedule by 
r e q m g  a second 
samphg and analysis 
cycle if adequate quantity 
of data is not available 
lnit1ally 

Reqwes fundug of 
second sampllng and 
analysis cycle if adequate 
quantity of data are not 
avadable 

Assumes sharp edge to anomaly 

Schedule extension only needed for 
better characterizabon of 
contamination W ~ ~ I I I  anomaly hot 
spot 

Additional funding needed only for 
sampling and analysis within the 
anomaly 

Funding requtred for 
sampling and analysis 
throughout the OU 

Use of parametric stat~~tics requires that a sufficient quantity of data be collected to 
establish distribubon and statistical parameters, and that the resulting distribution of 
contaminant concentrations be appromated by either a normal or a lognormal distribution. 
Regional background btribution 1s described in the Background Geochemcal 
Characterization Report (EG&G, 199Oa). The report indicates that beryllium, litluum, and 
plutonium-239 concentrations 111 background alluwal borehole samples are neither normally 

t 
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nor lognormally dstributed therefore, these compounds are not amenable to parametric 
staatical evaluations. 

OU12 has been delineated in such a way as to accentuate any deviations from normal or 
lognormal in contaminant concentration distributions OU12 consists of a number of 
isolabon potential sprll sites hkely charactenzed by local hgh concentratlons supemposed 
on the regonal background distnbution The second approach to deterrmning grid spacing 

assumes that contaminant distributions are dlscrete anomalous areas, much like the OU12 
MSSs. 

An additional Mtation on the use of parametnc stamtics for estunatmg the required 

Mers  from that of the other contaminants. Therefore, the minimum number of required 
samples wdl be contammant specd5c. 

number of samples follows from the fact that the computed variance of each con taminant 

Other aspects resultmg from grid selection were also considered including schedule and 
budget Impacts. Potentlal schedule mpacts may be mcurred using a stnct parametric 
statlstlcal approach if evaluation reveals additlonal data are required. With the second 
approach, schedule impacts may be incurred If better characterization within an anomalous 
area 1s required. Potenfial budget mpacts may occur with the first approach if a second 
samplq and analysis cycle becomes necessary after statrst~cal evaluation. With the second 
approach add~tional budget impacts may be incurred for additional sampling and analyses 
within an anomalous area. Potentlal budget impacts associated wth adhtional sampling 
programs which use the second approach are anticipated to be more easily controlled than 
those associated with strict stat~~t~cal evaluation. 
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In order to avoid the limitations of parametnc stat~~bcs, the approach used to determine the 

sample location is taken from a method developed by Gdbert (1987) and is also presented 
rn EPA documentabon (EPA, 1989b). This method allows for the deternation of a 
sampling gnd spacing dependent on a target contaminated area sm and specdied 
confidence. This method assumes the following: the target is urcular or elliptid, samples 

are collected on a square, rectangular, or tnangular grid; the area between the grid points 
1s much larger than the actual area defined sample collection and analysis sampled; and that 

the defimtion of the contammated area IS clear and unambiguous The last assumpbon is 
difficult to meet at OU12 IHSSs because the size of the reported spills or releases is not 

known. 

The acceptable probabihty (S) of not findmg the target contaminated area is specified as 0.1 

or 10 percent, in accordance with EPA guidance @PA, 1990). A triangular grid was chosen 
because studies have shown that triangular grids are less likely to fail to identify a given 
target than square grids (Gilbert, 1987). Based on the Gilbert methodology triangular grids 
spaced approxlmately 25 ft are wthin acceptable probability of not finding an elliptical 
contaminated area approxmately 50 ft by 25 ft u1 size. The sizes of the smaller OU12 

IHSSs are greater than 50 ft by 25 ft, but spill areas within the MSSs may be smaller. 
Likewise, a triangular grid with Samples spaced a maximum of 100 ft apart provide an 

acceptable probability of not finding an elhptical contammated area approximately 50 fl by 
100 ft III size. The larger MSSs are all greater than 50 ft by 100 ft in size, but potential 

anomalous areas within them any be smaller. 

The soil gas and surficial soil sampling programs d be established on 25-ft tnangular grids 

at most OU12 IHSSs that are less than 10,OOO e in area, with additional points added in 
suspect locations (1.e. sod staming near doors of loading docks or where drum handling 
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actiwties are associated with llkely spills). At M S S  136.2, mpoundment of coohg tower 
blowdown water reportedly occurred within a appromate 15,OOO ftz area. Surficial soil 

sampling, and sod and ground water screening are proposed at an appromate 50 ft grid 

At IHSS 157.2, whch encompasses an area approxunately 450,000 ff, soil gas and surfiual 

soil sampllng wdl be conducted on a 50-ft grid. Additional samples will be collected midway 
between grid nodes d anomalous screerung results are obtained. The starting grid point at 
each site 1s chosen using random methods descnbed m EPA guidance @PA, 1989b). 
Surficlal rdological surveys wdl be conducted on a 1Wft triangular grid spacing. 
Additional samples may be collected midway between survey points with radioactivity in 
excess of preliminary remedial amon cnteria. Such addmonal pomts would be determined 
in the field 

The screening data will be assembled and summary statistics (mean, standard deviation, 

vanance, and range) wdl be calculated for each MSS and each parameter. The data will 

be statistically compared to background data obtained from the Background Geochemical 
Characterizabon Report. For purposes of delineatmg uncontaminated IHSSs, sample 
populations with a 90 percent probabihty that 90 percent of the population is below the 
Upper Tolerance Limit computed in the Background Geochemical Characterization Report 
wdl be considered clean. 

The location of soil borings d be based on the results of the radiological survey program 
the soil gas, soil and ground water screemgs, sur€iclal soil sampling program. For planning 
purposes, approximately 10 percent of the soil gas sampling sites will be investigated by soil 
bOMgS. 
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The spatial distnbution of contaminants wdl be evaluated usmg geostatistical techniques. 
Unhke classical statistics which assume mdependence of samples, geostabtrcs assumes that 
the data are spahally correlated. Usmg this analytic approach, the mean concentration and 
variance of the mean can be estunated at any gven locabon 111 the contaminated area, and 
decisions about where adchtional samples should be collected can be objectively made. 

As a first step 111 t b  process, the spatial mterdependence of samples in two dimensions will 

be expressed through the development of calculated, and then modeled, semivariograms. 
The semivanograms wdl prowde a measurement of the uncertamty that exists when a 
sample concentration is used to estimate the concentration of a contammant in soil in the 
surrounding area. 

Second, mean concentrations will be estunated across the contaminated area unth the 
geostatisbcal method referred to as krigmg Knging uses the mformation from the 
semivanogram to find an optmal set of weights that allow estimation of concentrations at 
unsampled locabons. The kriged estimates wiU be displayed in the form of a contour map 
showing sampled and estimated concentrations throughout the MSSs. 

Unlike contour maps prepared with conventional contourmg algorithms, a kriged contour 
map has certain optunal stamhcal properhes. Most important, the method provides 
measures of the error or uncertainty of the contoured surface (Davis, 1986). Therefore, a 
separate contour map of the standard error of the estimated (error map) will be prepared 
rn addition to the map of contammant concentrations referred to above. The standard error 
is a confidence band about the estunate In areas of ltmited samphg, the error map wdl 

show relatively large values, indicatmg that the estimates are subject to hgh variability. In 
areas of dense samphg, the error map wdl show low values, and, at the sampling points 
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themselves, the estmation error wdl be zero. A s s m g  that data are normally distributed, 
the probabrllty that the true concentration of contaminants m the soil at any point IS w i t h  
one standard error above or below the value estimated IS 68 percent, and the probability is 
95 percent that the true elevaQon hes wthin two standard errors. 

6.3.1 

There are no documented releases on the West Loadmg Dock, but materials potentially 
stored on or near the dock include nonrdoactive solvents and oil Manufactwing 
operations M Buildings 444 and 447 may have resulted M radioactive contamination in the 
area of the loading dock, and radiometnc surveys of the area conducted in 1984 were 
unsuccessful due to interference from radioactivity emitted from stored radioactive waste. 
Another PAC located on the roof of Building 447, a transformer potentially containing 
P a s ,  may have leaked pnor to 1987 and flowed through downspouts to the loading dock 

area. A pornon of the loading dock was also used for temporary storage of plating acids 
and soluQons M a cargo container The contamer had secondary containment, and there are 
no documents indicating that additional spills or leaks occurred. 

st badigg Dock (IHSS 116.1) 

The dock is used actively, and overhead pipmg extends north-south in the center of the site. 
The remainder of the area is paved with asphalt It is unknown when concrete and 
pavement were placed at the site. A shed is located on the eastern portion of the site, and 
renders this area of the MSS inaccessible. 

The field sampling plan for MSS 116.1, West Loadmg Dock, is depicted on Figure 6-1. 

Rad~ologcal surveys usmg a vehcle-mounted HPGe detector wdl be performed on a 100-ft 
grid to document surface conditions M the paved dock area. T ~ I S  radiological swey d 
be conducted under IHSS 157.2, Rdoactive Sites South. A minlmum of 12 surfiaal sod 
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sampling points will be established on a 25-ft grid at the West Loading Dock for 
measurement of rdonuclide concentration with a laboratory HPGe and offsite analysis for 
TAL, metals. At tlm site, concrete or asphalt must be cut to obtain soil samples under the 
pavement. One concrete or asphalt sample wdl be collected at the survey location and 
submitted to the laboratory for ra&onuclide analysls. The surficial soil samples will be 
retamed for 30 days to allow eqdhbration of radon gas with parent radionuchdes, then 
surveyed m an onsite laboratory wth a shielded HPGe detector to estimate mdividual 
radionuchde concentraQon. To vefify results obtained from the HPGe detector, two surficial 

samples wdl be spht and sent to a laboratory for the rdonuchde analysls. 

Soil gas techniques will be used to detennine the lateral extent of potential contamhation 
from materials stored on the dock. Since htstory mdicates potentially spilled wastes included 
solvents or volatde hydrocarbons, soil gas techniques can quickly locate these constituents 
m shallow sob  beneath the site. Sod gas data collection points will be located on an 

approxunate 25-ft grid as shown on Figure 6-1, wth ad&Qonal soil gas points proposed near 
the loading dock door. A mlnimum of 14 soil gas points are proposed. Soil gas samples will 
be analyzed in the mobde laboratory for volatile organic compounds as indicated in 

Table 6.4. 

Based on results of the soil gas survey, soil and ground water screening samples will be 
collected at selected locations and analyzed for the same compounds as the soil gas using 
the mobile laboratory. A minimum of seven soil and four ground water screening samples 
wdl be collected at MSS 116.1. In ad&tion to volatile organics, ground water screening 
samples will be tested for hexavalent chromium presence usmg colorimetric methods due 
to the proximity of MSS 116.1 to the west cooling tower pond. Based on results of the 
lnitial sampling, additional soil gas pomts may be added to further define contamination. 
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Well points wdl be temporarily installed at three of the ground water screemg locations 

to determine local ground water flow and characteristm. Well pomt locations and 
elevations wdl be surveyed to allow accurate hydra& gradient determinatron. 

A mtnimum of two sod bonngs wdl be drilled to the water table using hollow stem auger 
techniques at anomalous areas defined by field screening and surficlal sod sampling results. 
The anbcipated depth of boreholes at this ate is 15 ft. Usmg the sampling methodology 
descnbed 111 Semon 6.4 of t h s  report, three sod samples will be collected and analyzed for 
RFP target compound list (TCL) volatde orgamc compounds and two soil samples will be 
analyzed for target analyte h t  (TAL) metals, P a s ,  and radionuchdes. 

One of the planned borings will be advanced to a depth of three feet below bedrock and 
completed as a monitoring well. Depth to ground water is expected to be approximately 15 
ft below grade, and total depth of the boring will be approximately 28 ft. The top of the 
screen will be placed approxmately 2 ft above the water table and will extend through 

saturated alluvium. The total depth of the well is antiapated to be approximately 28 ft. 
The well will be developed and sampled and analyzed for T U  volatiles, TAL metals, PCBs, 
amom, and radronuclides. 

633 

There are documented releases that occurred at the South Loading Dock, including releases 

of uranium to the dock from stored drums and from a small fire. Until 1970, the practice 
was to dispose of chlorinated solvents used to rinse beryllium parts on the ground near the 
dock. A leak of perclene sprayed in the vicinity of the areaway at the pit entrance to the 
basement. The dock and sidewalks were cleaned in 1953, and air sampling conducted in 
1977 in response to solvent dumping found the area well below EPA standards, therefore, 

uth Load& Dock (IHSS 116.2) 
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no sod cleanup activities were conducted. The dock is in active use, and 1s fully covered 
wlth concrete. 

The field samphg plan for MSS 116.2, South Loading Dock, is depicted on Figure 6-2. 
The sampling program designed for this dock is similar to that designed for the west loading 
dock, wth minor variations. Samplmg wrll be biased toward the areaway and the door of 
Room 106, where hutoncal solvent dlsposal was documented. 

A radiologcal survey using a vehicle-mounted HPGe detector wdl be performed on a 100-ft 
gnd to document surface conditions throughout the paved dock area. This radiological 
survey will be conducted under MSS 157 2, Radioactive Sites South. At this site, concrete 
must be cored to obtam sod samples under the concrete. One concrete Sample will be 
collected at the HPGe survey location. A minimum of eight surficial soil samples will be 

collected on a 25-ft gnd spaclng for rdological HPGe measurement and ofEkite laboratory 
analyss for TAL metals These surfiaal sod samples wdl be held for 30 days, and surveyed 
wth a shielded HPGe detector to estmate mdivldual radionuclide concentration. Two 
randomly selected surfiaal samples wdl be split and sent to laboratory for radionuclide 
analysis to confirm HPGe results. 

Sod gas will be used to determine the lateral extent of potential contamination from 
materials stored on the dock. Smce hstoxy mdicates that potentrally spdled wastes included 
chlorinated solvents from rinsing berylhum parts, soil gas techniques will be used as a 

screening tool to effiaently locate these consatuents m shallow soils beneath the concrete. 
Sod gas data collection pomts will be located on an approximate 254 grid as indxated on 
Figure 6-2 with additional soil gas pomts proposed near the door from Room 106, and near 
the basement areaway A mlnimum of 10 soil gas samples are proposed initially. Soil gas 
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samples wdl be analyzed for volatde orgmcs in the mobile laboratory. Based on results of 

the sod gas survey, sod and ground water samples will be collected and analyzed in the 
mobile laboratory. A mtnimum of six sod screening and three ground water screemg 
samples will be collected at sod gas survey locations and analyzed for volatile organics m 
the mobile laboratory. Well points will be temporanly installed at the three ground water 
screenmg locations to determine local ground water flow and characteristics. Theu locations 
will be surveyed to allow accurate hydrauhc gradient determination. 

Based on radiological survey and media screemng results employed at the MSS, a minimum 

of two auger boring wdl be dnlled to the water table at anomalous areas to further define 
the extent of potential contammahon. Using the samplmg methodology described in Section 
6 4 of this report, three samples wdl be analyzed for volatile organics, and two samples will 
be analyzed for TAL metals and radionuchdes. 

Three sedment samples wdl be collected from the drainage south of the dock. A 2-in core- 
type sedment sampler wdl be used to collect the drainage bed materials. The sediment 
samples will be analyzed for volatile organics (if saturated), TAL metals, radionuclides, and 
P a s .  

Well 19689, located approximately 100 ft  downgradient of the South Loading Dock, may 
provlde contaminant and water level informahon for this MSS. However, a minimum of 

one well will be installed at MSS 116.2 at one of the borehole locations. One borehole will 

be advanced to three feet below the bedrock contact, or a total boring depth of 
approxunately 25 ft. Depth to ground water is estimated to be approximately 12 ft at MSS 
116 2 Screen placement will be approximately 2 ft  above the water table and provide 

monitonng of the full alluwal thxhess. Total depth of the well 1s anticipated to be 22 ft. 
40103-3\sBc110N 6 May 6,1992 
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This well wdl be developed followmg complebon, and the ground water will be sampled and 

analyzed for TCL volatdes, TAL metals, amom, and radionuchdes Water levels wdl be 
measured at Well 19689 and the three well pomts installed temporarily at the site. 

6.33 Tower Pong 

The West Cooling Tower Pond (IHSS 136 3 m the LAG) was renumbered as MSS 136 1 in 
the HRR (EG&G, 1992~). The West Pond was histoncally used to mpound coohg tower 
blowdown whch may have contained hexavalent chromium m the form of chromate. The 
HRR also mdicated that lithum and small amounts of depleted uranium may have been 
buried at the ponds This pond is clearly observed m aerial photographs from 1964. 

The field samphg plan for MSS 136.2, West Cooling Tower Pond, is depicted on 
Figure 6-3. The boundaries of the MSS, as shown of Figure 6-3, extend beneath 
Buildings 447,457, and 460 into areas that may be inaccessible for this investigation. Based 
on the fact that Building 447 was placed in service m 1956 and the pond was visible in 1964 

photographs, Budding 447 was there before the pond, and the boundary as drawn may be 
maccurate. Additionally, budding appurtenances may render the southern portion of the 
pond directly inaccessible. The prewous location of the pond is not visible in the field, as 

concrete and asphalt paving have been placed over the entire area. 

Radiological surveys using a vehcle-mounted HPGe detector will be performed on a 1Wft 

gnd throughout the pond area. Thus radiological survey WI.U be conducted under MSS 

157.2, Radioactive Sites South. Surveys conducted above the concrete or pavement are of 
limited use in defining radionuchde contammation associated wth the ponds, if any, but are 
useful in charactehg the current conhtion of the site surface. A minimum of 14 surficial 

soil samples wdl be collected from beneath the pavement. As described for other paved 
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MSSs, sod samples wrll be held for 30 days, and swveyed with a shelded HPGe detector 

to estmate mdivldual radionuchde concentrabon. Surfiaal samples will also be submitted 
for offsite laboratory analyss of TAL metals. Two surficial samples wdl be spht and sent 
to an offsite laboratory for radronuchde analyss to veriQ the HPGe results. 

A mlnlmum of seven sod and four ground water screemg samples will be collected using 
the hydraulic probing ng. Soil cores wdl be collected at 2-ft intervals to identify possible 
staining, fill, or name sod honzons possibly assouated wth the ponds. Ground water 
samples will be screened using colonmetric screemg methods capable of detecting 
hexavalent chromum concentrabons as low as 0.1 &grams per liter. Temporary well 
points vvlll be mtalled m three hydraulic probe locat~ons for measurement of water levels 
and determination of ground water flow drrection. Well point locations will be surveyed to 
allow accurate deternation of hydrauhc grahent. 

A mlmmum of two auger borings will be drilled to the water table at the West Pond 
locaQon to characterize lithology and to collect samples for laboratory analysis. The boring 
program wdl be estabhshed usmg the results of field screening methods for hexavalent 
chrormum. The borings will be M e d  and sampled usmg the sampling methodology 
descnbed m Sectron 6.4 of t h s  report. Approxlmately three samples will be analyzed for 
TAL. metals and donuclides. Soil samples from this site will be analyzed both for 
hexavalent and total chromium. 

Installation of ground water monitonng wells will be dependent on the results of 
radiological, field screening, s d i u a l  sampling, and auger boring program. 
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63.4 
The East Coohg Tower Pond, named PAC 400-136.2 in the HRR, &d not exist in the IAG 
m thu location. Rather, two ponds were identified in the LAG, one m an area between 
Buddings 444 and 460, and the other under the present locabon of Building 460 The HRR 
found no historical documentation of the two ponds mentioned in the IAG, but found 
several references to a pond east of Bud- 444, located m the vimty of the ditch 
immediately west of the radroad tracks. An outside contractor, Dowell, used it for only a 

few days in May 1956. In October 1956 the empty pond was backfilled. The location shown 
m the HRR and discussed m thu Field Sampling Plan is west of the radroad tracks and 
generally south of the nitric a d  tanks (MSS 189). 

East C o o l i ~  Tower Pond (IHSS 136.21 

The use of the East Coollng Tower Pond is s d a r  to the use described for the West 
Cooling Tower Pond. The hqwds m the pond were llkely to contam hexavalent cbromum 
in the form of chromate. Either the east or west pond may have contained cleaning 
solutions from one of the cooling towers. In addition, the MRR indicates an oily sheen was 

hstorically observed on the pond surface by an intenriewed employee. 

The Field Sampling Plan for IHSS 136.2, East Cooling Tower Pond, is depicted on 
Figure 6-4. As shown in the figures, the boundaries of the IHSS are partially wthh the 
secured area fence which may limit accessibrllty. The area is soil covered and a north-south 
trending ditch is in the eastern portion of the IHSS. The locabon of the historical pond is 
not visible in the field other than the path of the ditch. The radroad tracks and stored rail 
cars are located immediately east of the site, and s e m t y  fencing is located on the western 
pomon of the site. This dramage ditch could also have been what was identified as a pond 
m aerial photographs. 
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Rad~ological surveys usmg a vehlcle-mounted HPGe detector wdl be performed on a 100-ft 
gnd throughout the pond area. The radiological survey will be conducted under M S S  157.2, 
Radioactwe Sites South. Six surfiaal sod samples wdl be collected using CDH sample 
methodology on a 50-ft grid spacing to venfy that contaminants do not occur m surficial 
sods The samples will be surveyed wth a shielded HPGe detector to estimate isotopic 
radionuchde concentration. Surficial soils will also be submitted for offsite laboratory 
analysis of TAL metals 

A minlmum of 10 sod and four ground water screening samples will be collected using the 
hydraulic probing rig Two-foot cores w d  be collected and logged to identify staining, fill, 

and/or nabve soil horizons possibly assoaated wth the ponds. Ground water samples will 

be screened usmg colorimetnc screenmg methods capable of detecting hexavalent chromium 

concentrations as low as 0.1 &grams per liter. Temporary well points will be installed 
and surveyed at three ground water screening locabons to measure water levels and 
deterrmne ground water flow diremon. 

If contaminated soil or ground water are found at this MSS, nested tensiometers or 
equvalent technologies wdl be mtalled and moxutored to d e t e m e  potential movement 
of water m the vadose zone. The configurabon of this site and the potential for water 
standmg m the &tch to infiltrate through potentially contaminated subsurface materials are 
appropriate for mplementing vadose zone momtomg techmques. A tentative locanon 1s 

shown on Figure 6-4. 

A mlnimum of two auger bonngs will be dnlled to the water table at the East Pond location 
to characterize hthology and to collect samples for laboratory analysis. The soil boring 
locahons program wdl be refined usmg the results of field screening methods for hexavalent 
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chromium. In these auger borings, samples wdl be collected to the water table. Sod 

samples will be analyzed for TCL volatile orgamcs, TAL metals and radionuclides. Sod 

samples from thts site wdl be analyzed both for hexavalent and total chromium. 

Three sedment samples wdl be collected from the existing drainage located along the 
eastern portion of the IHSS. A 2-in core-type sediment sampler will be used to collect the 

drainage bed materials. The sediment samples wdl be analyzed for volatile organics (if 
saturated), TAL metals, radronuclides, and P a s .  Sedunent samples will also be analyzed 
for both hexavalent and total chromium. Installation of ground water monitoring wells wdl 

be dependent on results of ra&ologml, field screening, surficial soil, and auger boring 

programs. 

63.5 

The area encompassed by IHSS 157.2, Radioactwe Sites South includes most of the area 
around Build~ngs 444,447 and 439. In general, the area IS documented to contain low levels 

of uranium and chemcal ContaminaQon most likely resulting from historical use of buildings 
in the area as a uramum foundry, a carbon machming shop and a beryllium fabrication 

faahty. Other compounds used m the area mclude hydraulic oil and carbon tetrachlonde 

in Buddmgs 439 and 440. Four of the MSSs wthin OU12 are fully encompassed by MSS 
157.2, and are addressed incbwdually. These MSSs mclude the West and South Loading 
Docks, the Coohg Tower Pond West of Budding 447, and a portion of the Cooling Tower 

Pond East of Building 444. The IHSS 157.2 Field Sampling Plan descriid in this section 
was designed to investigate the general condition of MSS 157.2, and to specifically 
investigate areas of suspect htorical actiwty not already identified as an IHSS. 

dioactive Sites South (IHSS 157.2) 



EGBG ROCKY FIATS PLANT 

Opuabk Unrt 13 
m/RI wort Phn 

21100-WP-OUl2.1 
60,Rev 0 

3oofSS 
May4 1992 

MmUrl 
Sechon No.. 
P W  
Eff- Date. 
ognmtlon Rcmc&tm Pr0p.m 

The Field Sampling Plan for IHSS 157 2, Rdoactive Sites South, is depicted on Figure 6-5. 
As shown m the figure, the boundaries of the MSS totally encompass Buildrngs 444,439 and 
447 and include pomons of Building 460. Areas beneath these buildings are inaccessible 
for field invesQgation. All of M S S  1572 1s withh a security area, and field work withm the 
area may be h t e d  m some instances for security reasons. Most of the area is paved with 

asphalt or concrete, and there are ut&@ lines and sewer lines in some locations. There are 
onginal process waste h e s  under Buildmg 444 that extend past the MSS 157 2 boundary 
to the north. 

Radiological surveys using a vehcle-mounted HPGe detector will be performed on a 100-ft 
grid throughout MSS 157.2 to document surfiaal condtions throughout the area. This grid 
prmdes total coverage of the area assuming the instrument is mounted approximately 20 
ft above the ground. A mlnimum of 38 surficial soil samples wdl be collected from alternate 

nodes on a SO-ft gnd from exposed sod areas and from under the concrete and asphalt 
pavement, as shown in Figure 6-5. Four concrete and asphalt core samples will be collected 
at HPGe survey loca~ons with anomalous radoactivity for confirmation of HPGe results. 
Surfiual soil samples will be surveyed wth a shielded HPGe detector in an onsite laboratory 

to directly measure radionuclide concentration. Surficial soil samples will also be submitted 
to an offsite laboratory for analysls of TAL metals. Eight surficial soil samples wdl be split 

and sent to a laboratory for full radionuchde analyss and confirmaQon of HPGe results. 

Soil gas screesung within M S S  157.2 wdl be conducted on an approximate SO-ft grid. Soil 
gas data collection points will be located at most radiological survey locabons within and 
around the IHSS boundary. A minimum of 80 soil gas smey points are proposed, as shown 
m Figure 6-5. Sod gas samples wdl be analyzed for volatde organics in the mobile 

laboratory. An additional 20 soil gas survey points will be allocated for delineation of 
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observed anomalies. Based on results of the soil gas survey, a mlntmum of 20 soil and 10 
ground water screening samples will be collected at soil gas survey locations using the 
hydrauhc problng ng and analyzed for volatile orgamcs in the mobile laboratory. 
Temporary well pomts wrll be installed and surveyed at six locations to obtain water level 
information and determine local hydraulic grdent. 

A mlnimum of eight auger bonngs wdl be drilled w h  the MSS, based on field screening 
and radiological survey results. Bonngs will be W e d  to the water table and samples wdl 
be collected accordmg to methodology described in Section 6.4. The estimated total depth 
of bonngs in ths area IS 20 ft below the surface. Using the sampling methodology described 
in Section 6 4 of t h ~ ~  report, a minimum of 32 samples wdl be analyzed for T U  volatile 
organics from this MSS and 24 samples analyzed for TAL metals and radionuclides. 

Sur sediment samples will be collected from drainages south and east of Burlding 444. The 
sedlment samples wdl be analyzed for volatde organics (if saturated), TAL mew, 
radionuchdes, and P a s .  

Installation of ground water momtomg wells wdl be dependent upon results of the 
radiologd, field screemug, surficial soil, and auger boring programs. 

63.6 nc Acid S-SS 18n 
MSS 187, Sulfuric Acid Spill, is located immediately east of Building 443. A 3,000-gallon 

tank storing sulfuric acid leaked approximately half of its contents in September, 1n0, and 
followed an eastward path where it was captured in two earthen pits and neutralized. The 
spdl location and path of the qdl were presented in Section 2.0. DuIlng spa neutralizabon 
actmbes, approximately 32,000 pounds of lime were used. Since the spill occurred, the tank 
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has been taken out of semce, and much of the spill area has been graded over and 
buildmgs, trailers, tanks and sidewalks now cover the spill site. 

W t e d  field sampling is proposed for this IHSS as depicted in Figure 6-6. Because sulfuric 
acid 1s not typically persistent in the environment, it is not anticipated that the btorical spill 
is currently impacting sod or surface water at MSS 187. Sulfate could have infiltrated 

through soils to ground water, therefore, surficial soil samphg and ground water field 
screening vvlll be conducted at five locations. Surfiaal soils vvlll be analyzed in the field to 
determine pH. At three of the locations, the hydraulic rig will be used to ob- a ground 
water sample for field screening of sulfate and pH. Turbidimetric methods are potentially 
applicable for obtaining screenmg information for sulfate content in ground water. Field 
rnstruments wdl be used to determine ground water pH. 

63.7 berglassigg Area (IHSS l2Oe1.600 Area 

MSS 120.1, Fiberglassmg Area North, was used historically for fiberglassing waste packing 
boxes in the 1970's. The area may contain residue from spills of polyester resin, peroxide 
catalyst m a t e d ,  and cleaning solvents as mentioned m the HRR. Information in the HRR 
also rndicates that elevated gamma radiation and americium were historically detected in 
the vicinity of the IHSS, although the source of radioactinty was not identified. A 
fiberglass-sided shed on concrete slab 1s located wthin thu IHSS. The area is fenced, 
although access is not restncted. Empty 55-gallon drums are stored throughout the yard. 
It is assumed stored drums wdl be removed prior to implementation of the field sampling 
plan at MSS 120.1. 
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The field samphg plan for IHSS 120.1, Fiberglassing Area North, is depicted on Figure 6-7 
The samphg program designed for the fiberglassing site is designed to locate potentd spill 

areas as well as generally characterize the MSS. 

Included in the plan are a radiolopcal survey, a soil gas survey, soil and ground water 

screening, followed by soil borings. 

Radiological surveys using a tnpod-mounted HPGe detector will be performed on a 25-ft 
gnd throughout the area Due to possible interference from Budding 664, additional 

detector shieldmg may be necessary At a minlmum of three HPGe survey locations, a 
surficial sod sample and soil depth profile wdl be obtained, and surveyed with a shielded 

HPGe detector to estmate mdmdual radionuchde concentrations. Surficial samples and 

depth profile samples will be collected according to procedures in Section 6.4. Depth profile 

samples will be collected at 0 to 2,2 to 4, and 4 to &in depths. One s d c i a l  sample and 

one depth profile sample will be spht and sent to offsite laboratory for radionuclide analysis. 

Soil gas d be used to determine the lateral extent of potential contamination €tom spills 

of solvents associated with historical fiberglassing actrvities. Sod gas techniques will be used 

to locate these constituents in shallow soils. Soil gas data collection points will be located 

on an approximate 25-ft grid as mdmted on Figure 6-7 with additional soil gas points 
proposed on the west and north sides of Building 664. Approximately 14 sod gas points are 
proposed at MSS 120.1. Soil gas samples will be analyzed in the mobile laboratory for 

volatde orgazllcs. Approxunately seven sod and four ground water screening samples will 

be collected and analyzed for volatile organics in the mobile laboratory, based on soil gas 
screening results. Temporary well points will be installed and sumeyed at three locations 

to deterrmne local water table elevation and hydraullc grdent. 
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A mlnlmum of two deep borings will be drilled at M S S  120.2, the locatlons of whrch are 
tentatively shown on Figure 6-7. These locations may be refined based on radiological 
survey results and soil gas screening results. The two bonngs will be dnlled to the water 
table, estimated to occur less than 20 ft below the surface in this area. Using the sampling 

methodology described m Semen 6.4 of this report, four samples from IHSS 120.1 will be 
analyzed for TCL volatlle orgmcs, and three samples wdl be analyzed for rdonuclides. 

Tensiometers or equivalent devices may be installed in the vimq of MSS 120.1 to measure 
vadose zone moature If mdxations of contamination are determined through other sweys. 
The tentatwe locahon of the nested tensiometers is shown in Figure 6-7. 

Installation of ground water monitomg wells will be dependent on the results of 
radiological, field screening, surficial soil., and auger boring programs. 

1 E i h g b s i n p  Area West of Budding 664 (IEISS ~ 0 4 . l  
. .  63.8 

The fiberglassmg area west of Building 664, IHSS 120.2, has a similar history as the north 
Fiberglassmg Area. Building 664 is used for rdoactive waste storage, however, and could 
mterfere wth radiological surveys conducted in the area. Soils are exposed Over a portion 
of thu site, although asphalt paving 1s located near the loading dock door. 

The field samphng plan for MSS 120.2, Fiberglassing Area west of Building 664, is depicted 
on Figure 6-8. The sampling program designed for this IHSS is similar to that designed for 
the Fiberglassing Area North, with minor variations. Sampling will be biased toward a low 
spot at the site where water accumulates. 
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Radiolog~cal surveys usmg a tnpod-mounted HPGe detector will be performed on a 25-ft 

gnd throughout the area. Due to possible interference from Buildmg 664, additional 

detector shielding may be necessary. At a mlnimllm of three soil covered HPGe survey 

locafions, a surficial sod sample and soil depth profile urlll also be obtained and surveyed 

with a shielded HPGe detector to estimate indimdual radionuchde concentration. Surficial 

samples and depth profile samples will be collected according to procedures in Section 6.4 

Depth profile samples will be collected at 0 to 2 , 2  to 4, and 4 to &in depths. One concrete 

or asphalt sample will be collected at the pout of maximum anomalous ueas radioactivity 

identified in the surface survey and submitted for laboratory radionuclide analysis. 'Itvo 

surfiual samples and two subsurface samples will be split and sent to a laboratory for full 
radionuchde analyss. 

Soil gas wdl be used to determine the horizontal extent of potenhal contamination from 
spdls or histoncal fiberglassing actimties Smce history indcates potentially spilled wastes 

included cleaning solvents, soil gas techmques wdl be used to locate these constituents in 

shallow sods. Soil gas data collection pomts will be located on an appromte  25 fi grid 

(Figure 6-8) with additional sod gas pomts proposed in the topographic low area. 
Approxtmately 18 soil gas points are proposed for IHSS 120.2, which will be analyzed for 

volatde organics 111 the mobde laboratory. A mlnlmum of nine soil and five ground water 

screemg samples wdl be collected and analyzed 111 the mobde laboratory, based on soil gas 

results. Three temporary well points will be installed and surveyed at IHSS 120.2 to 

measure local water table elevauon and hydraulic gradient. 

Two auger boMgs will be drilled at IHSS 120.2, the tentative locations of which are shown 

m Figure 6-8. The locations may be refined based on radiological survey and soil gas 

results. The borings WIN be drilled to the water table, whch occurs less than 20 ft below 
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the smface and sampled. Using the sampling methodology descnbed in Semon 6 4 of this 

report, four samples wdl be analyzed for volatile organics, and three samples vvlll be 

analyzed for T U  volatiles and radlonuclides. 

Installabon of ground water momtoring wells will be dependent on results of radiological, 

field screening, surficial soil, and auger boring programs. 

6 3 9  

IHSS 189, Nitnc Acid Tanks, consists of two 10,OOO-gallon nitric acid storage tanks where 

several small spdk of mtnc acid have been htorically documented. The tanks are within 

concrete containment structures, and there is no visible evidence of degradation in the area. 

id Tanks (IHSS 189.600 An& 

A h t e d  sampling plan is proposed for thu site conssting of surficial soil and ground water 

screening in the wcuzlty of the tanks A total of five sampling locations outside of the 

containment berm are identified in Figure 6-9. Surficial soils will be analyzed in the field 

for pH. At three of the locabons, the hydraulic probe will be used to collect ground water 
screening samples to detennuze nitrate ConcentraQon. Colorimetric test kits will be used to 

determine If detectable nitrate is present in local ground water. Ground water pH will also 

be measured in the field. Hxstorical information indlcates nitric acid stored in the tank was 

transferred into the tanks from vendors and the tanks were unlikely to contain waste acids 
containing dissolved constituents or metals. 

63.10 

Process waste line leaks documented for M S S  147.1 are not clearly delineated (EG&G, 

1992). The MSS boundary as detennuzed L I ~  the HRR is shown on Figure 6-10. An aerial 

photograph from 1978, however, mdlcated seepage m an historical ditch extendmg east of 

Process Waste Leak (IHSS 147.Q 
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the IHSS 147 1 boundary The htoncal Qtch has smce been graded over and the area 
paved. The area of seepage 1s thought to underhe an east-west trendmg paved area 
immediately south of the Perimeter Secunty zone fence and riprapped channel. Historical 

informabon mdicates standing water was observed as far east as the current guardhouse to 
the 700 Building area. The IHSS and area east of the site will be investigated as shown on 
Figure 6-10. 

InvesQgation of IHSS 147.1 is m the process of being transferred to Operable Unit 9 
Onpal  Process Waste h e  RFI/RI. Once transferred, pipeline samplmg will be conducted 
usmg a three-stage approach. Stage 1 wdl locate areas of vadose zone contamination based 
on conceptual model release scenarios and information derived from additional data 
compilation activities Stage 2 wdl target contaminated sites and provide a preliminary 
assessment of the extent of vadose zone contaxxunabon. Stage 3 wdl allow for additional 
mvestigation of contamination affecting a relatively large length of the pipeline alignment, 
whch may be inQcative of a large release. 

Further discussion of this three stage investigation approach rs provided in the Final Phase I 
RFI/RI Work Plan for Operable Unit 9, Onginal Process Waste Lines (EGBrG, 1992a). 

63.11 k C o - & l  

Building 881 was converted m 1964 from ennched urmum manufactuq activities to 
become a nonradioactive metals fabrication facihty. Equipment from this conversion were 
stored m thu area and include lathe and rolling mill parts. Mobile trailers, steel boxes 
containing depleted uranium, and a fenced storage area cover portions of the site. 
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A b t e d  field program wdl be conducted at the Building 881 Conversion Activity Site as 

depicted on Figure 6-22 Instead of the process h e  leak oripally suspected in the IAG, 

thu area appears to have been used only for storage of equpment. As a result, samplmg 

at this MSS has been mrnrmrzed 

An HPGe survey wll be conducted on a 100-ft grid with a vehicle-mounted detector. At 

each of the two survey locations, surficial soil samples and soil depth profile samples will 

be collected and surveyed in the onsite laboratory with the shielded HPGe detector. 

Surfiaal sod samples WID also be submtted for offsite laboratory analysis of TAL metals. 
Depth profile samples for HPGe measurement WID be collected at the 0 to 2 , 2  to 4, and 

4 to 6-m depth intervals One surficial sample and one depth profile sample will be sent 

offsite for radionuchde analysis to verify HPGe results. 

6.4 -LING EOUIPMENT AND PROCEDURES 

Appropnate field sampling and decontamination procedures for the OU12 RFI/RI field 

investigation will be in accordance wth the most recent version of the RFP Environmental 

Management Divlsion Operating Procedures (EMD SOPs) (EG&G, 19919 initially released 

rn September 1991. Appropriate EMD SOPs are referenced in the following sections. The 
EMD SOPs are supplemented by EPA procedures @PA, 1989c) and American Society of 
Testing Materials (ASTM) standards (ASTM, 1991). EMD SOPs are currently in 
development for some of the procedures within this plan. 

6.4.1 

Geophysical surveys will be conduced for borehole clearing in accordance with EMD SOP 
GT 18 to delineate potentially buried pipelines or equipment. GPR or magnetometers will 

be used at MSS dependrng on site-specific con&tions such as the presence or absence of 
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concrete or metallic objects. A digtally equlpped GPR system or magnetometer specified 

in EMD SOP GT.18 will be used. 

642 ~ ~ P r o c ~  
Sampling locations are IHSS specific and are discussed in Section 63. Radiolog~cal surveys 
wdl be conducted on 1Wft grids at OU12 MSSs 116.1,1162,136 1,136.ql47.2, and 1572. 

Radiolog~cal surveys will be conducted on 25-ft grids at MSS 120.1 and 120.2. A 25-ft grid 
was selected for the two fiberglassmg areas located near Buildmg 664 to provide increased 
resolution for the hgh background sites. The estabhshed grids wdl provide total coverage 

of all  MSSs using a hgh punty germanium (HPGe) gamma ray detector developed for high 

resolution spectroscopy. The HPGe has a broad energy range, &bits high resolution, 

excellent gain stability, moderate area averagmg, and the ability to identify and quantify all 

gamma emtting radionuchdes The HPGe detector can be tripod-mounted or vehicle 
mounted to obtain average radionuclide concentrations WI~~III the detectors’ field of mew. 

The field of view for a tripod-mounted detector IS an approximate 454% diameter circle. For 

a detector mounted on a vehicle and towed 20 ft above the ground, the field of view is an 

approximate 195-ft &ameter. The HPGe detector provides radionuclide concentrations in 
sod in picoCunes per gram (pCi/g) of gamma emtting radionuclides including, but not 
limited to, potassium-40, radium-226, thorium-232, cesium-137, americium-241, plutonium- 

239, -240, and -241, and uranium-233, -234, -235, and -238. Tn~um and strontium-90 are 
not detected u m g  this method. The EMD SOP for the HPGe is presently under 
development and should be adable  prior to any OU12 field work. Other equipment 

reqwrements are listed in Section 5.2 of EMD SOP F0.16 

An ad&tional component of the radiological survey described above includes real time 

measurement of radionuclide concentrations m surficial soils and in depth profile samples 



using a laboratory HPGe detector. Surficial soils and depth profile samples collected via 
procedures in Section 6.43 will be surveyed with a laboratory detector to obtain 
radionuchde concentrations. The samples will be held for 30 days m a closed container to 
allow radon gas to equhbrate with parent radionuclides present in the soil. After the 30- 
day period, the radon activity measured will be representatwe of radionuclides, particularly 

radium, present m the soil sample (EG&G, 1992d). 

6.4.3 soil S m  PmCe!dure! 

Surficial sod samphg for radionuchde and metal analysis will be conducted in accordance 
mth EMD SOP GT.8 usmg two methods depending on the presence of pavement or 
concrete The CDH sampler will be used to collect surfiual soils for radionuclide analysis 

at OU12 MSS that are not covered by asphalt or concrete. At survey points covered with 
pavement, a single 0 to 2-in grab will be collected after the pavement has been cored, 
preferable wth a plug-type sampler. Samples to be analyzed for nonradioactive parameters 
wdl be collected with a stainless steel scoop or plug-type sampler as described in OU1 
Technical Memorandum 5 (EG&G, 1992h). An SOP will be developed to describe 

samphg for donuclides and other parameters from beneath paved areas. 

The samples will be analyzed onsite with the HPGe detector for radionuclides. Surface 

samples representing a range of radronuclide concentrations will be surveyed with the 
detector and sent to an offsite laboratory for radionuclide analysis and verification. Surfiual 

soil samples from selected IHSSs will also be submitted to an offsite laboratory for 

determination of TAL metals. 

4 0 1 0 3 - 3 ~ 0 N  6 May 6,1992 



6.4.4 

Real time soil gas sampling will be conducted at specific OU12 MSSs presented in Section 
6.3 accordmg to procedures m EMD SOP GT.9. Sod gas samples wdl be collected through 

a 1-mch b e t e r  stainless steel probe rod driven with a hydraulic rig mounted on an all 

terrain vehcle (ATV). If possible, depending on subsurface condifions, the rig will hammer 

through overlymg concrete or asphalt and drive probe rods through subsurface materials. 
Soil gas samples wdl be collected at an approximate depth of 5 ft feet through tubing placed 
through the center of the rod. Samples collected through the tube will be immediately 

mjected mto the mobde laboratory for volatde organic compound analysis. Additional 
informafion on collecting soil gas samples wth the ATV-mounted rig are in Appendix G. 

Alternative soil gas techniques, such as passive collection methods, may be utilized if site 
con&tions warrant. 

il Gas Survey/Soil and Ground Water Sc- 

Soil screening samples are also collected using the hydraulic probing rig. A Kansas Soil 

Sampler 1s attached to the end of the rod, and an extension rod merted to release a piston 
within the sampler. The sampler 1s dnven 1 ft and a soil core removed. The soil sampler 
will be used to collect discrete screening samples for volatile organic compound analysis in 

the mobile laboratory. The ability to analyze soil samples by X-ray fluorescence in an onsite 
laboratory at the time of Work Plan implementation will also be investigated. Additional 

mformation on collecting sod samples for screemg is in Appendix G. An SOP will be 
developed to support collection of soil screening samples using the hydraulic probing rig. 

Ground water screening samples can be collected and analyzed Using the hydraulic probing 
rig if favorable geologic conditions are encountered. The 1-inch diameter probe rod is 
advanced to within 1 ft of ground water. A well point sampler is attached to the probe and 
lowered to the bottom of the borehole. It is driven into ground water and a sample is 
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collected through sampler perforations. Teflon tubmg is merted through the rod and 
ground water is pumped to sample containers and analyzed for volatde organics in the 
mobile laboratory. Hexavalent chromum and nitrate can also be analyzed m g  field 
colorimetric methods, and sulfate by turbidmetric methods, m MSSs where this analysis is 
appropriate based on site history. Ad&tional information on ground water screening sample 
collection 1s provlded in Appendm G. An SOP will be developed to support collection of 

ground water screening samples using the hydraullc probmg ng. 

At least three temporary well polnts will be advanced to ground water at MSSs 116.1,116.2, 
136.2,157.2,120.1 and 120.2 to ob- water level information and to determine the ground 

water flow direction. A pneunahc water level indicator lowered through the probe rod will 

be used to measure water levels and identify ground water flow direction. This procedure 
will be documented in the proposed ground water screemg SOP prior to implementation. 

6.4.5 iment SamDliw Procedurq 
Sedment samples will be collected from tentatwe locations identified in Section 63. If 
sediments are saturated, a core sampler wrth a core liner will be used to collect the top 2 

inches of bed materials for analysis of volatile organtcs Samples for nonvolatile analysis will 
be collected wth a stainless steel scoop. Sampling procedures will follow those outlined in 
EMD SOP SW.6. Sediment materials wdl be descnbed accordmg to EMD SOP GT.l. 

6.4.6 soil S- PraCedm 

BoMgs will be drilled to determine the geotechnical characteristics of the soil, to further 
mvestigate trends idenmed in screening tasks, to collect samples for physical and chemical 
analysis, and to install momtoring wells. Before any boreholes are drilled, utilities will be 
located and the drill site will be cleared in accordance with EMD SOP GT.10. 
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Bomgs drilled for the purpose of documentmg soil contammation will be drilled to the 

water table or six feet below the a l l u d  bedrock contact, whichever is encountered first. 
Drilling the six foot bedrock internal wdl allow a complete sample representative of bedrock 
conditions to be collected and analpd. In monitoring well boring, soils collected from 
beneath the water table ulll not be submitted for chemical analysis, and brings will be 
advanced only three feet below the bedrock contact. 

Hollow-stem auger d r i h g  wdl be conducted in accordance with EMD SOP GT.2, except 
where material is impenetrable wth this method If augering is ineffective, rotary drilling 
will be used in accordance wth EMD SOP GT.4. R o w  d n h g  will only be used in 
srtuations where material is impenetrable, with hollow-stem augering the method of choice. 
At locations with shallow borings where the drill rig cannot enter, hand augers will be used 
m accordance with p d e h e s  111 EMD SOP GT2 and GT.8. 

All drill cuttings and soil samples will be surveyed for radionuclides and organic vapors in 
accordance wth EMD SOP FO. 15, Use of Photoionizing and Flame 10- Detectors, and 
EMD SOP F0.6, Field Rad~olog~cal Measurements. Investigationderived wastes, such as 

drdl cuttmgs and residual samples, will be handed according to gudelines in EMD SOP 
F0.8 and F0.9. 

All equipment must be decontaminated before and after d r i h g  and sampling takes place 
in accordance with the procedures outlined in the EMD SOP F03 and F0.4. 
Decontammation water wdl be handed according to guidelines in EMD SOP F0.7. 

All of the boring not completed as monitoring wells will be grouted and abandoned 
immediately after drilling in accordance with procedures outlined in EMD SOP GT.5. 

40103-3\sEI'ION 6 May 6,1992 

I 



Manual 21100-WP-OU12.1 
60,Rcv 0 sechon No 

page 44ofss 
May 6,1992 Effcchvc Date 

Orspruzllhon kmcdiahon Program 

Procedures speafied 111 this EMD SOP are designed to prevent verncal mgration of 

contarmnants after abandonment. 

Eqwpment requirements are hted 111 EMD SOP GT.2, Semon 5.1; and other apphcable 

EMD SOP are listed in Semen 4.2 of this Work Plan. 

Soil and bedrock samples vvlll be collected d m g  dnlling for wual loggmg 111 accordance 

with EMD SOP GT.l and for chemcal and physical analysis in accordance with EMD SOPS 
GT 2 and FO 13 The soil and bedrock samples wdl be collected using a hollow-stem auger 

with a continuous-core sampler. Continuous core Wrll be collected for geologx descriptions 

for the entue borehole depth. From this core, dmrete, 2-ft samples will be submitted for 
laboratory volatde organic analyses (VOA) begmning at a depth of 2 ft from the ground 

surface, as shown in Figure 6-9, continumg to the water table or to bedrock, whichever is 
encountered first. In addition, a discrete VOA sample wdl be submitted to the laboratory 

If st&g, duxoloration, odor or other anomaly IS observed during drilling. VOA soil 
samples should be collected 111 core h e r s  that are capped and sealed upon recovery. In 
addition to the VOA samples, linear depth composite samples from the core will be 

submtted to the laboratory for analysis of the r e m h g  chemical parameters from every 

consecutive 6 ft interval to the water table. 

Soil samples for geotechnical analysls requre a mtnlmum amount of disturbance and wdl 

be collected in thin-walled metal tubes. The thin-walled metal tube will be dnven into the 

undisturbed soils in advance of the hollow-stem auger, removed, and the tube sealed for 
transport to the laboratory. Any changes to these geotecbcal samphg procedures wdl be 
the subject of a document change notice. 
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6.4.7 T e n s i o w W m i n g  Procedures 
Standard nested tensiometers equpped with pressure transducers, or eqwvalent moisture 

momtoring equipment, may be mtalled to measure mat& potential of water in the 

unsaturated zone. The tensiometers will consist of a porous ceramic cup attached to a rigid 

plastlc tube. The internal volume of the system wdl be completely filled with water. The 

pores m the cup form a continuum wth the pores in the sod. Water wdl move either into 

or out of the tensiometer system, until equihbrium is attained across the ceramic cup. 

Multlple tensiometers allow for the deternation of the duemon, and in some cases the 

quantity, of water flux from the ground surface to the water table. 

Nested tensiometer arrays will be mtalled at select OU12 MSSs as described in Section 63. 
Each array will conslst of multlple tensiometers buried at 2 ft intervals from 1 ft above the 

water table to wthm 2 ft of the ground surface. The tensiometers will be installed usmg the 

hydrauhc probe to d e  the sod disturbance. The probe holes will be backfilled with 

uncontammated naturally occumng soils to a compaction slightly greater than the bulk 

density of the undisturbed sods to reduce surface water infiltration, which results in 
abnormally low tensions in the backfill and the undisturbed soil. 

Water used in the tensiometers must be deaerated and onsite purging may be necessary to 

prevent the formation of bubbles whch can prevent accurate data collection. Purgmg time 
will be kept short to d e  wettmg of sod adjacent to the porous tenslometer cup. When 

purging is complete, the system is closed and the soil draws water through the porous cup 

until equhbrium is estabhshed and the pressure 1s recorded by the pressure transducer and 

data logger. 

I 

40103-3~0N 6 Ir6y 6,1992 



EG&G ROCKY FLATS 

Opcnbk Unit 12 
m/RI wort Phn 

~ 

21100-w-oul2.1 M.aurl 
6 0 , -  0 scehoa No 

46ofU 
May 6,1992 

%F 
Effectme Date 
orgnaatroo Remealshoo Ropnm 

The tensiometers will be monitored for as long as the project schedule allows. The EMD 
SOP for the installahon and momtoring of tensiometers 1s presently under development and 
will be available upon review and approval by EPA and CDH. 

6.4.8 of Ground Water M o n i t e W e l l g  
All monitormg wells wdl be constructed with materials speufied in EMD SOP GW.6. A 

hollow-stem auger wth an inner diameter a mlnlmum of 4 mches larger than the well casing 
outer diameter wdl be used to dnll the monitormg wells to produce a minimum annular 

space of 2 inches Well construction techniques will follow procedures outlined in EMD 
SOP GT.6. Inveshgahon-denved wastes such as cuttugs and residual samples will be 
handled in accordance wth gudelmes outlmes in EMD SOP F0.8. 

Well construction techmques for all  momtormg wells will follow procedures contamed in 
EMD SOP GT.6. Momtoring wells m hgh-traffic paved areas will be completed flush with 
the pavement. Wells in areas not exposed to vehicular traffic will be protected by the 
placement of steel posts around the momtonng wells, as described in EMD SOP GT.6. 
Pressure grouting procedures will follow guidehes outlmed in EMD SOP GT.3. Additional 

equipment and materials that may be needed for monitormg well installation are listed in 
EMD SOP GT.6, Section 5.1, other related EMD SOP are cross-referenced in Section 4 2  
of EMD SOP GT.6 

The wells will be developed no sooner than 48 hours and no longer than two weeks after 
complebon and will not be sampled until at least two weeks after development. Water 
levels will be measured m all wells and recorded as outlined in EMD SOP GW.l and the 
appropriately cross-referenced EMD SOP hted in Section 42 of the EMD SOP GW.1. 
After the water levels reach static conditions, the wells will be developed utilizing low- 
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energy methods, such as an inertial pump or bottom discharging bailer Well development 
vvlll follow procedures outlined in EMD SOP GW.2. 

Prior to ground water sampling, three to five c a s q  volumes of water wdl be purged from 
the well by either bailing or pumping. Purging procedures wdl follow those contained in 
EMD SOP GW.6. Field parameters @H, speclfic conductance, temperature) will be 
measured after every half casing volume is removed as described in EMD SOP GW.6. 

Ground water samples will be collected in a manner that will minimize the amount of 

wtation or limit the exposure of the sample to the atmosphere. Ground water sampling 
will be by bailmg or the use of a bladder or peristaltic pump. Samples will be collected, 

handled, and screened in accordance with EMD SOP GW.6 and all related EMD SOP. 

All development and purge water will be handled in accordance with guidelines outlined in 
EMD SOP F0.8. Equlpment needed for ground water sampling is listed in EMD SOP 
GW.6. 

Field parameters wdl be measured when each ground water sample is collected. Specific 

conductance, pH, temperature, dissolved oxygen, redox potential, total alkalinity, and 
turbi&ty will be measured when ground water samples are collected in accordance with 
EMD SOP GW.6. Water level measurements will be conducted in accordance with EMD 
SOP GW.l and the appropriately cross-referenced EMD SOP listed in Section 4 2  of this 
EMD SOP GW.l - 
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6.4.9 

The locations of all rdometnc survey points, soil gas survey pomts, bomgs, and surface 
sampling points wdl be measured with a steel tape pnor to sampling or drilling. After 
sampling, drilling, or well installabon, locations wdl be surveyed using standard land 
surveying techniques described m the EMD SOP GT.17. Horizontal accuracy will be f0.5 

ft  for surfiaal soil samples, soil gas survey points, and borings and fO.l ft  for temporary 
well pomt locabons and wells Vertlcal accuracy wdl be f O . l  ft  for bomgs and well point 
locations, and fO.O1 ft for wells. Three elevations wdl be determined for each well. ground 
surface, top of well casmg, and top of surface casmg. 

SumYim 0 f SamDle Locatio ng 

6.5 SAMPLE ANALYSIS 
This section describes the sample handlulg procedures and analytical program for samples 
collected during the RFI/RI investigation. It also includes discussions of sample 
designations, analytical requirements, sample containers and preservation, and sample 
handling and documentation. 

6.5.1 Samde De- 
AU sample designahom generated for the RFI/RT wdl conform to the input requirements 
of the Rocky Flats Enwonmental Data System (RFEDS). Each sample designation will 

contam a nine-character sample number consisting of a two-letter prefix identifying the 

me&a sample (e.g., "SB" for sod bomgs, "SS" for surface soils), a unique fivedigit number, 
and a two-letter suffix identdjmg the contractor. One sample number will be required for 
each sample generated, includmg QC samples. A similar sample designation system wdl be 
used for samples collected dunng the field screening task including soil gas results, soil and 
ground water screening results, and radrologxal surveys. Boring numbers will be developed 
mdependently of the sample number for a gwen bomg and are assigned by EG&G with 
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appropnate cross-references. These sample numbermg procedures are consistent wth the 
RF'P QAPjP. If mput requirements for the RFEDS system have changed from the above 
listed, the most current system will be used. 

6.5.2 &@tical Rea-meats 
The analytical suites for each OU12 IHSS were developed accordmg to the type of waste 
suspected to be present at each site Table 6.2 hts the specific analytes m the above groups 
and ther CLP detection/quantitation huts. Generally, samples from the RFI/RI will be 
analyzed for some or all of the followmg chemical and radionuclide parameters: 

Urmum 233/234,235,236, and 238; 

Cesium-137; 
Strontmm-90; 

TntiLUll; 
Transurmc elements (plutonium and americium); 
Gross alpha and gross beta; 
TCL volatiles; and 

TAL metals. 

Additional parameters, such as pH, wdl be requested for analysis of soil and sediment 

samples based on site-specific informaOon. Other parameters may include total and 

hexavalent chromum analysis, and PCB analysis, if appropriate. 

Ground water samples collected from wells installed in the OU12 RFI/RI will be analyzed 
for the parameters listed above as well as major cations, major anions, total dissolved solids, 
and pH. Other field parameters, mcludmg pH, conductwity, temperature, dissolved oxygen, 
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oxidaQon-reduction potential, sulfate, mtrate, and turbidity will be measured in accordance 
wth EMD SOP GW.5, Field Measurement of Ground Water Field Parameters. Additional 
parameters such as hexavalent chromium will be requested on a site-sped% basis 

The analytes and h i t s  detaded in Table 6.2 address the bulk of detection of potential soil, 

sedrment, and ground water contammation. Nitrates are mcluded because low-level 
radioactive wastes with hgh nitrate concentraQons may be present Metals are suspected 
at many of the MSSs in OU12; therefore, all of the TAL analytes have been selected for 
RFI/RI analys~s. Both filtered and unfiltered samples of ground water will be collected and 
analyzed at each locatlon. 

The following uranium isotopes have been selected for analysis: uranium 233/234, uranium 
235, uranium 236, and uranium 238. Plutonium is the only transurmc element that is used 
on the site However, amenaum IS a daufiter product of plutonium and has been detected 
m soil at OU12. Therefore, both plutonium and ameriaum have been selected as 

radionuclide parameters. The uranium isotopes, plutomum and americium can all be 
detected with the HPGe detector. Tritium, cesium-137, and strontium-90 will also be 
analyzed in samples submitted to radiochemistry laboratory for analysis. The HPGe 
detector wdl not prmde results for tribum and strontium-90. Gross alpha and gross beta 
are included as general radiological parameters because they are useful indicators of 
rdonuclides. Gross alpha and gross beta wdl be requested on all soil, s e h e n t ,  and 
ground water samples sent to an offsite laboratory for analysis. 

Vo1at.de organics have been hstorically stored and spilled at many of the OU12 MSSs. 
Therefore, all of the TCL volatde organics wdl be included. Semivolatile organics have not 
been reported m histoncal desmptlons of MSS actnnties, and will not be analyzed 
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A list of analflcal parameters and proposed detemon Mts for the soil gas surveys at 

OU12 are m Table 6.4. The mobile laboratory GC is capable of detectmg other volatde 
organics as presented in Appendix G. 

6.5.3 -d-q 

Sample volume requirements, preservatxon techniques, holding times, and container matenal 
requirements are dictated by the me&a being sampled and the analyses to be performed. 
The matnces to be analyzed mclude sods and sedunents, and the water matnces for analysis 
include ground water. Table 6 4  lists the analytical parameters of interest m OU12 for 

water and sod matnces, along wth the assoaated contamer size, preservatives (chemical 
and/or temperature), and holding times. Adhtional s p e d c  guidance on the appropriate 
use of containers and preservatives is provided in EMD SOP F0.13 (Containerjzing, 
Preserving, Handling, and Shipping of Soil and Waste Samples). 

6.5.4 a 
Sample control and documentabon is necessary to ensure the defensibility of data and to 
venj, the quality and quantity of work performed m the field Accountable documents 

include logbooks, data collemon forms, sample labels or tags, cham-of-custody forms, 
photographs, and analpcal records and reports. Speufic guidance defirung the necessary 
sample control, identification, and chain-of-custody documentation is discussed in EMD 
SOP F0.13. 

6.6 U T A  MANAGEMENT AND REPORTING 

Field data will be input to the RFEDS using a DATACAP remote data entry module 

supplied by EG&G. Data will be entered on a dady bass, and a 3.5-inch computer diskette 
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wdl be delivered to EG&G A hard copy report unll be generated from the module for 

contractor use. The data will undergo a prescribed QCprocess based on EMD SOP FO 14. 

The contractor will maintain a data base for field data that is collected during screening 

tasks. The contractor will prowde 3.5-inch bkettes and hard copies to EG&G for their use. 

A sample tracking spreadsheet will be maintained by the contractor for use in tracking 

sample collemon and shpment. EG&G wdl supply the spreadsheet format and will 

stipulate timely reportmg of mformabon. These data will also be delivered to EG&G on 
3 5-mch computer diskettes. Computer hardware and software reqwements for contractors 

usmg government-supplied equipment wdl be supplred by EG&G. Computer and data 
security measures wdl also follow acceptable procedures outlined by EG&G. The WEDS 
system is evolving. Data management will follow the procedures in effect at the time this 

field work is Implemented. 

As mentioned previously, forms will be developed to document the results of investigations. 

Forms prowded m the various SOP referenced in Sections 6.2, 63, and 6.4 will also be 

utilued as appropriate to document and manage the data obtamed during the OU12 
RFI/RI. 

6.7 -OCURES 
Field QC procedures for media screemg tasks, soil samphg, and ground water sampling 
are &cussed in t h ~ ~  section. Field procedures for sod and ground water sampling are 
established from prewous investigabons at RFP. QC procedures for media screening 

includmg equipment ahbration, meQa sample collection procedures and equipment, and 

decontamrnatlon procedures are presented 111 Append= G. 
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Sample duplicates, field preservation blanks, and equipment rinseate blanks wdl be 

prepared. The analpcal results obtamed for these samples wdl be used by the RPD project 

manager to assess the quality of the field sampling effort. The types of field QC samples 

to be collected and their apphcation are discussed below. The frequency wth which QC 

samples wdl be collected and analyzed is provided in Table 6.5. 

Duplicate samples wdl be collected by the samphg team for use as a relatwe measure of 

the precision of the sample collemon process. These samples will be collected at the same 
tune, usmg the same procedures and equlpment, and in the same types of containers as 

requrred for the samples. They wdl also be preserved m the same manner and submitted 

for the same analyses as required for the samples. 

Field blanks of analyte-free (ASTM Type II) water will be prepared by the sampling team 

and wdl be used to provide an m&caaon of any contarmnaaon introduced during field 

sample preparation 

Equipment (rinseate) blanks will be collected from final decontamination rinseate to 
evaluate the success of the field sampling team's decontamination efforts on nondedicated 

samphg equipment. Equipment blanks are obtamed by nnsmg cleaned equipment with 

distdled water prior to sample d e m o n .  The rinseate is collected and placed in the 

appropriate sample containers. 

Procedures for monitoring field QC are provided in the sitewide QApI'P. 
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6.8 AIR MONITORING AND SAMPL ING PROCED- 

Air monitoring will be performed during field activities to ensure that quahty data are 

obtamed during sampling and that all sampling activities comply with the Interim Plan for 

Prevenbon of Contanwant Dspersion (IPPCD) (EG&G, 1991s) and in accordance wth 
EMD SOP FO 1. It 1s expected that the Frnal PPCD wdl be completed by the time the 

OU12 RFI/RI is implemented. If so, compliance with the Final PPCD will be maintained. 

Au quality monitoring requirements for actmbes such as borehole drilling where there is 
a significant potential for producing appreciable quantibes of suspended particulates include 

the followmg. 

Site perimeter and commmty Rad~olopcal Ambient Air Monitoring Program 
(RAAMP) momtoring; 

Local real-time momtonng of Respuable Suspended Particulates (RSP) at 

mdmdual activity work sites shall be conducted using a "SI Piembalance Model 
3500 Respirable Aerosol Mass Monitor. Local RSP measurements will be used to 

gude the project manager's evaluation of the potential hazards associated with 
amvity-related emssions. The threshold RSP concentration for mtailing intrusive 
activities WIII be deslgnated in the site-specific Health and Safety Plan, and 

L 

Additional worker health and safety monitoring as required by the Site-Specific 

Health and Safety Plan. 

As mentioned 111 Sections 6.0 and 8.0, one goal of the RFI/RI is to support quantitative 

evaluabon of human health nsk due to &alation of contaminants derived from OU12 

4 0 1 0 3 - 3 ~ ~ 0 N  6 6, I992 
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surface sods Inhalation exposure often is evaluated by dlrect measurement of suspended 

pmculate concentration assurmng a conservative suspended particulate concentration in 
ambient an. Any surface sod contarmnaaon as a result of OU12 releases is expected to 

occur as indimdual sites of M t e d  area scattered throughout the RFP 400,600, 800 areas. 

As a result, suspended pmculate data from an samples collected 111 the wicl~llty of OU12 

sites probably would be representative of the 400, 600, 800 areas. 

Total suspended particulate and resplrable particulate data are collected at a momtomg 

station located near the F@P east gate Suspended particulate data also have been collected 

m the wcinity of the 903 Pad east of the 400,600, and 800 areas, and may be collected for 
other RFP OU pnor to or during the OU12 RFI/RI. If areas of surface soil contamination 
are identified at OU12 d u n g  field actmties, suspended particulate data from these sources 

will be evaluated for appllcablllty to OU12 inhalation exposure evaluation. If appropriate, 

these data wdl be used to prowde a comervatwe estimate of total suspended particulates 

and respvable particulates in the vicinity of OU12. However, d it 1s deterrmned that these 

data may not be representative of OU12 conditions, an OU12-specific air sampling program 

wdl be designed to prowde the necessary data lhs ill sampling program could be 

addressed 1 ~ .  a technical memorandum . 

JolU3-3\sBcI10N 6 M.r 6,1992 
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TABLE 6.2 

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OU12 

I ~nalytical Parameter I Water Lunits I Sod Lunits 1 

Alummum 
Antunony 
Arsenlc 
Bmum 
Berybum 
Cadmium 
Calclum 
Cesium+ 
Chromium 
Cobalt 
Copper 
Cyamde 
Iron, Total 
Lead 
Lithum* 
Magnesium 
Manganese, Total 
Mercury 
Molybdenum* 
Nickel 
Potassium 
Selemum 
Sdver 
Sodium 
Strontium* 
Thallium 
Till+ 
Vanadrum 
Z t n C  

t Coslpound List Void 
Chloromethane 
Bromomethane 
Vmyl Chlonde 
Chloroethane 

ba 
200 
60 
10 

200 
5 
5 

5000 
1000 
10 
50 
25 
10 
100 
5 

100 
5Ooo 
15 
0 2  
200 
40 

5000 
5 
10 

5000 
m 
10 

200 
50 
20 

ba 
10 
10 
10 
10 

bum 
40 
12 
2 

40 
1 0  
1 0  

2Ooo 
m 
2.0 
10 
5 0  
10 
20 
1.0 
20 
uw)o 
3.0 
0.2 
40 
8 0  

2Ooo 
1.0 
2.0 
uw)o 
40 
2.0 
40 

10.0 
4 0  

(mn/kd 
10 
10 
10 
10 

40103-2WBCTION6 T2 
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TABLE 6.2 

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OU12 

I ~nalytical Parameter I Water Lunits I Soll Llmlts i 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
1,2-D1chloroethene (Total) 
Chloroform 
1,Z-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vmyl Acetate 
Bromoddloromethane 
1,ZDichloropropanc 
us-1,3-D1chloropropene 
Tnchloroethene 
Dibromochloromethane 
1 , 1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
CMethyl-2-pentanone 
2-Hcxanone 
Tetrachloroethene 
Toluene 
1,1,2,2,-Tetrachloroethane 
Chlorobenzene 
Ethyl Benzene 
Styrene 
Total Xylenes 

v 
Aroclor-1016 
Arodor-1221 
Atoclor-l.232 
Ar oclor - 1242 

5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 

\ 5  
5 
5 
5 

(rm/n 
0.5- 
0.5- 
0 5- 
OS*+ 

5 
10 
5 
5 
5 
5 
5 
5 
10 
5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
5 
5 
5 

(mn/kd 
80 
80 
80 
80 

40103-2\SECI'ION6 T2 
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Aroclor-1248 
Arodor-12% 
Aroclor-1260 

TABLE 6.2 

ANALYTICAL PARAMETERS AND DETECTION/QUANTITATION LIMITS 
FOR SAMPLING ACTIVITIES AT OU12 

I ~nalvt i~al  Parameter I Water Limits I Sod Limits i 

Gross Alpha 
Gross Beta 
Uramum 233/234,235, and 238 (each sotype) 
Amenclum 241 
Plutonium 239/240 
Tritium 
Cesium 137 
Strontium 89/90 

Anlons' 
Nitrate/Nitrite 
Sulfate 
Chlonde 
Fluoride 

PH 
S p d i c  Conductance 
Total Orgamc Carbon' 

0 5** 80 
10 160 
1 0  160 

0 
2 
4 

0 6  
0 01 
0 01 
400 
1 
1 

l!itiuu 
4 
10 
0 3  
0 02 
003 

05 
1 

400 (Pci/ml) 

TBD 5 
5 TBD 
5 TBD 

0 1  TBD 

(mn/ll 

t * 
* 
TBD To be determrncd ** 

Note. 

Limits refer to detection h i t s  
Lmits refer to quantitatron h i t s  
Non-CLP TAL Metals dete&on h i t  

Laboratory Practical Quantitation Limits (PQLs) txcced poteaal ARARs. 

Detection and quantrtatron h i t s  are aughly matru: dependent. The h i t s  listed here are the 
mmmum achievable under ideal conditions Actual b i t s  may be bgher 

Detection/quantitation b i t s  for residue samples are not specified by the GRRASP The unknown nature 
of ths matrut prevents estabhshment of specific h i t s  Dete&on/quantitation h i t s  wdl be the m h u m  
obtamable for a p e n  mat= 

401Q3-2\sBcTIDN6 T2 
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TABLE 6.3 

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES 
FOR SOIL AND WATER SAMPLES 

sQluwms 
Parameter Contamer Presematiw Holdmg Time 

TAL Metals 

TCL Volatiles 

1 x 250 mf wide-mouth glass cool, 40c 
jar 
2 x 125 mC wde-mouth Tef- cool, 4oc 
lon-lined jar 

180 days1 

7 days 

1 x 9 oz wde-mouth Teflon- cool, 4oc 
PCBS b e d  glass vlals days after extraction 

TOC, Anions, pH, and 1 x 250 mf wde-mouth glass cool, 4oc 
speufic conductance jar 

'Holdmg time for mercury IS 28 days. 

7 days until extraction, 40 

Radronuchdes 1 x 1 I wide-mouth glass jar None 180 days 

days - 
Parameter Contamer Preservatrvt Holdrng Time 

TAL Metals 1 x 1 f polyethylene bottle 

- 
Nitric aud pH <2; 180 
Cool, 4OC 

2 x 40 mt VOA vrals wth 
teflon-bed septum hds 

1 x 4 f amber glass bottle 

TCL Volatdcs 

PCBs 

Radronuclides 12 f polyethylene bottle(s) 

TOC 1 x 250 mf polytchylcne 
bottle 

AniOlkS 1 x 1 I polyethylene bottle 
1 x 250 mf polyethylene 
bottle 

pH' tcmprame9 and 
swufic conductance In-situ, beaker or bucket 

Cool, 4'C 

Cool 4OC 

Nitnc acid pH <2; 
cool, 4OC 
Sulfuric aud pH 
<2, cool, 4OC 
cool, 4OC 
SulEur~c acid pH 
<2; cool, 4.C 

None . 
'Holding time for mercury is 28 days. 



TABLE 6.4 

SOIL GAS PARAMETERS 
AND PROPOSED DETECTION LIMITS 

Sample Type Detection Limit 
(ccg/l) 

Acetone 
Benzene 
Carbon tetrachloride 
Ethylbenzene 

Hydrogen sulfide 
Methylene chloride 

1 
1 

Methane 1 
PCE 1 
Styrene 
TCE 
Toluene 
Xylenes (total) 
l,l,l-TCA 
42-DCE 

1 

1 

2-Butanone (Methylethyl Ketone) 1 

Note: Detection limits are a function of the detector type and injection volume. Thus, the 
detection limit may vary. 
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TABLE 6.5 

FIELD QC 

Sample Type 

SAMPLE FREQUENCY 

Sample Frequency 

Soh& Liauids 
Type of Analysis 

Duphcates 

Field Blanks 

Eqwpment Blanks 

Orgamcs 

Inorganrcs 

Radronuchdes 

Orgamcs 

Inorgamcs 

Ra&onu&des 

Organrcs 

Inorgmcs 

Radronuckdes 

1/10 

1/10 

1/10 

N/R 

1/20 

1/20 

1/20 

1/20 

1/20 

1/10 

1/10 

1/10 

1/20 

1/20 

1/20 

N/A = Not Applicable 
N/R - Not Required 
1/10 = one QC sample per ten samples collected 
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7.0 SCHEDULE 

Apreliminary schedule for conducting the OU 12 RFI/FU is summarized inFigure 7-1. Dates 
shown comply wth rmlestone listed in Table 6 of the IAG, dated January 22,1991. Submittal 
of this work plan occurred on March 8,1992. The draft OU12 RFIW report is scheduled 
for submittal on April 20,1994. The final RFI/RI is scheduled for submittal on September 
15,1994. 

Compliance with the schedule shown in Figure 7-1 is highly contingent upon the 
implementation of the field sampling plan described in Section 6.0 aud the turn-around tihe 
assumed for laboratory analyses of samples. Both subtasks of the investigation involve 
laboratory analyses that are assumed to have a duration of 120 working days, or six calendar 
months. Current turn-around is exceeding nine calendar months in some instances. It is 
possible however, that planned improvement in these turn-around times and the proposal 
of supplemental invcsfigative techniques that reduce the number of samples submitted for 
laboratory analysis will result in durations less than those assumed for the schedule. 

The TM submittals shown in conjunction with the BRA refer to technical memoranda as 

required by the IAG. The exact timing of these submittals is not certain and thus will be 
subject to revision depending on progress with the BRA. It should be recognized that the 
duration shown for the BRA is extremely limited and may in fact, fall short of requirements. 



Eo&O ROCKY PUTS PLANT 

Opcnbk Unit 12 
m/RI work P1.n 

M ~ ~ U I  211oo-wp9u12 1 
-on No 70,Rev 2 
pap 2of2 

May 6,1992 Effective Date 
Orpnrutron ilernedi8~0n pr0p.m 

However, it is necessary to show the BRA as being complete by mid February in order to 

produce the draft RFIW report on April 20, 1994. 

Revisions to this RFI/RI schedule may be necessary and will be developed and submitted 

as an addendum to this work plan. 

t 
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8.0 HUMAN HEALTH RISK ASSESSMENT PLAN 

8.1 OVEByIEw 

8.1.1 &g&tory B& 
Section 300.43qd) of the National Contingency Plan (Federal Register March 8, 1990, 

p. 8709) states that, as part of the remeQal investigation, a human health risk 8ssessmcIlt 
is to be conducted as part of a Baseline Risk Assessment (BRA) to determine whether 
con taminants of concern identified at the site pose a current or potential risk to human 

health and the environment in the absence of remedial action. This section d e s m i  the 
Human Health Fbsk Assessment components, which include: 

Data collection/evaluation which includes identification and description of 
con taminants of concern (COCs); 

Exposure assessment; 

Toxicity assessment; and 

Risk charactemation. 

These components correspond to the four components within the IAG required in Section 
VII.D.l. for contamtnant identification and documentation, exposure assessment and 

documentation, toxicity assessment and documentation, and risk characterization. 
Uncertainty analysis will be an integral part of each of these four components. 

4 0 1 0 3 - m  8 Ury 6,1992 



Figure 8-1 illustrates the basic Human Health Risk Assessment process and components. 
The objective of this assessment is to iden* and characterize the following: 

Toxiaty and levels of hazardous and radioactive con taminants present in relevant 
media (e.g., air, ground water, soil, surface water, and sediment); 

Environmental fate and transport mechanisms within specific environmental 
media and cross-media fate and transport where appropriate; 

Potential human and environmental receptors; 

Potential exposure routes and extent of actual or expected exposure; 

Extent of expected impact or threat and the likelihood of such impact or threat 
occwrhg (i.e., risk characterization); 

Levels of uncertainty associated with the above. 

To ensure acceptance of the human health risk assessment, four technical memoranda will 

be prepared for review and approval. These memoranda will outline how the most crucial 

steps in the risk assessment will be performed and address the following: 

contaminants of concern; 
Exposure scenarios; 

Toxicityvalues. 
Fate and transport models; and 

The Human Health Risk Assessment considers risks from both radiological and 
nomadiological con taminants. The EPA and DOE require a two-phase evaluation for the 
radiological portion of the assessment. The Human Health Risk Assessment will 

incoprate the two-pbase analysis, which includes: 

4Ola9-2\9Bc11oN8 l6y6.1992 
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The implementation of procedures established by the International Commission 
on Radiological Protection (ICRP) and adopted by the EPA used to estimate the 
radiation dose equvalent to humans from potential exposure to radionuclides 
through all pertinent exposure pathways; and 

I . 

The computation of health risk, based on the age-averaged lifetime excess cancer 
incidence per unit intake (and per unit external exposure) for radionuclides of 
concern 

Human Health Risk Assessment results will be used to determine if remedial actionS are 
warranted at OU12 and, if so, what associated cleanup levels will be neccssuy to protect 
human health. Cleanup levels are computed during the Feasibility Study. 

A number of guidance and information documents will be used to provide direction for 
developing the Human Health Risk Assessment. These include: 

E- 

Volume l. (Part A). Interim Final. 1989. EPA/540/1-89/002 @PA, 1989d), 
including Office of Solid Waste and Emergency Response (OSWER) Directive 
9285.6-03 Human Health Evaluation, Supplemental Guidance: "Standard Default 

Exposure Factors"; 

m & k A s s e ~ .  InterimFinal. 1990. 

EPA/540/G-90/008 @PA, 1990); 



‘ 0  

nt u. 1988. EPA/540/1-88/001 (EPA, 

1988c); 

Procedures established by the ICRP and adopted by EPA in Federal Guidance 
Report No. 11 @PA, 1988b); 

e & . .  DOE Order 54005; 

a t :  thePr- . 1983. 

National Academy Press, Washington, D.C.; and 

Publications of the National Council of Radiation Protection, International 
Council on Rabological Protection, United National Scientific Committee on the 
Effects of Atomic Radiation, as appropriate. 

la addition to available national EPA guidance, supplemental Region VIII risk assessment 
guidance will be used, If applicable. 

8.U d of m e  C o m  

OU12 is comprised,of 11 IHSSs throughout the 400,600 and 800 building areas as d e w  

in the Draft Historical Release Report (HRR) (DO& 1992c). The HRR also identifies 

areas of under-buildmg contaminabon (UBC), and several other previously unrecognized 
sites that are potential areas of contamination (PAC@. Although investigation of these 

sites is not part of OU12, the presence of these sites is recognized and information 
mmrporated into this plan. Histoncal quamtative data is nonexistent for these areas and 

only qualitative historical data is available from the draft HRR as discussed in Section 2.1 
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of t h ~ ~  work plan. Radiological surveys of the OU12 area were conducted in 1981 and 
1989 whch tentatively identdied areas of anomalous radioactivity near the west loading 
dock (MSS 116 1) and one of the fiberglassing areas near Building 664. These surveys 
have been included m Appendix C However, the quality of this radiological survey data 

IS m quesbon and wdl r e q u e  data useabhty analys1s pnor to its use in the Human Health 
l b k  Assessment. 

Contaminants identdied in the draft HRR at OU12 IHSSs and w i h  the OU12 area 
include emched and depleted uranium, plutonium, beryllium, chlorinated solvents, 
chromates, nitric and sulfuric acids, carbon tetrachloride, and hydraulic oil among others. 
These compounds may occur in the groundwater, soh, ambient au, surface water, and 
sedments of OU12. 

OU12 is encompassed entlrely m the mdustrial area at the RFP. Thus, the primary target 
populabon currently identdied at OU12 is industrial site workers. Other target 
populauons, including current offsite residents and future industrial and ecological site 
worker, will also be considered in the human health risk assessment. With DOE’S future 
ecological land use plans for the OU12 industrial area, future onsite residents are not 
hkely target populations. Potential exposure pathways to target populations considered 
may mclude: c 

- 
Ingesbon of ground water, surface water, sediments, and soil; 

Inhalabon of airborne soil and sediment particles, vapors, and gases; and 
Dermal contact with soils, ground water, surface water, and airborne particulates. 
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Data needs and DQOs presented in Section 4.0 of this work plan. Section 6.0 of this work 
plan describes how the data needs identified WI.U be collected. The data needs and FSP 
address the objectives described in Subsection4.2 and include characterizing the nature 
and extent of contamination and the data collection necessary to assess the complete 
potential exposure pathways. Data to be collected in the OU12 RFI/RI or obtained €torn 
other programs and used in the Human Health Risk Assessment includes sampling the 
following media. 

Sods: Data characteriang vertical depth contaminant concentrations in OU12 
will be used to support dmxssions of con taminant fate and transport and, 

ultimately, the exposure assessment. 

Surtlcial Soils: Radiological and nonradiological surface soil data will be used to 
estimate exposure and risk through ingestion and, if necessary, estimate 
windborne particulate concentrations for subsequent inhalation exposures. 

Surface Water and Sediments: Data characterizing con taminantsinsurfacewater 
and sediments can be used to support discussions of con taminant fate and 

transport, in addition to estimating exposure and risk from ingestion or dermal 
contact with surfhce water and sediments, and inhalation of sediments. 

Ground Water: Data characterizing site-specific hydrogeology and potential 
con taminants in alluvial groundwater systems can be used to support discussions 
of con taminant fate and transport in addition to estimating exposure and risk 

&om ingestion, inhalation, or dermal contact with groundwater. 
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e Air: Data charactenzmg the potential for dispersion of contaminated sediments 
can be used to support discussions of con taminant fate and transport in addition 
to atmating exposure and nsk from inhalation. Air pathway analyses will be 
based on drspersion mode@. 

A comprehensive qyanbtative assessment of all con taminants of concern and potential 
exposure pathways will be performed for surficial soils, surface water and sediments as 

part of the RFI/RI. Thls RFI/RI includes a preliminary determination of the presence or 
absence of ground water contamination at suspect OU12 IHSSs. This information may 

allow identification of preliminary contaminants of concern (COCs) and exposure pathways 
for ground water. Further investigation of ground water contamination may result in 
additional RFI/lU amities that may not be completed within the IAG schedule. The 
remainder of this section generally describes the individual Human Hdtb Risk 
Assessment components as they relate to the overall risk assessment. 

8.2 DATA COLLECTION-@VALUA~ 

The objective of this section is to describe the procedures to identify con taminants 

potentially present at OU12 MSSs at concentrations that could bc of amem to human 

health. Thecon taminant description and identification of COCs component of the Human 
Health Risk Assessment provides a summary of historical and RFI/RI data collected at 
OUl2, provides an evaluation of bistorical and RFI/RI data relative to performing the 

Human Health Risk Assessment, and describes how to use this information to perform the 
hazard identification. The contaminant description section includes the following 
Momlatiolx 

Datacollection, 
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Data evaluation; and 
Hazard identification. 

83.1 

The objective of the data collection task is to Summarize all data available for use in the 
Human Health Risk Assessment in preparation of further data evaluation activities. This 
step, then, identifies the historical data relevant to performing the Human Health Risk 
Assessment, assembles the RI data, and establishes data formats to facilitate data 
evaluabon. The following data attributes are important to this step: 

0 

0 

833 

Site description; 
Sample design with sample locations; 
Analytical method and detemon Irrmt; 
Results for each sample, including qualifiers; 
Sample quantification limits and/or detection limits for nondetects; 
Field conditions; and 
Sample documentation (for example, chain-ofastody and Standard Operating 

Procedures (SOPS)). 

.. . Historical and RFI/RI data will be evaluated using EPA's for 

@PA, 1990). The EPA identdied the following data usability criteria: 

Assessment of data documentation for completeness; 

Assessment of data sources for appropriateness and completeness; 

8 Ury 6.1992 
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* Assessment of analytical methods and detection limits for appropriateness; 

Assessment of sampling data quality indicators (completeness, comparability, 
representativeness, precision, and accuracy); and 

Assessment of analytical data quality indicators (such as spike recoveries, 
duphcates, and blanks) for completeness, comparability, representativeness, 
precision, and accuracy. 

The RF'I/RI data that can be used to support a quantitative Human Health Risk 
Assessment will be identified. Part of this evaluation will include identification of the 
most appropnate summa~y process and format. This will involve identifying statistical 
summary techmques that consider spatral and temporal data distributions, determining if 
arithmetic or geometnc means are appropriate, and determining the appropriate methad 
for dealing with nondetected values and qualified data. The data summary will include: 

I 

The frequency of detection (number of positive detects/numbcr of analyses) for 
each compound and sample location; and 

The minimum- and maximum-reported concentrations for each con taminant at 
each sample location. 

Tentatively identified compounds ("ICs) reported in the RFI/RI data will be evaluated 
relative to their usefulness 111 the Human Health Risk Assessment. If only a few TICS are 
reported relative to other contaminants, or if they are unrelated to RFP, they will be 
excluded from the Human Health Risk Assessment. If numerous TICS are reported and 
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they appear related to the RFP, they wiU be carried through the Human Health Risk 
Assessment only to the extent that they aid characterizing human health risk as needed for 
site decisions. It is anticipated that nsks resulting from exposure to TICS will not be 
characterized because of the absence of specific con taminant identity and available 
tMcological information. 

833 Identification 
The objective of the hazard identrfication is to identify RFP-related con taminants present 
at OU12 in concentrations high enough that may be of concern relative to human health 
considerations. The HRR identified uranium, plutonium, beryllium, chlorinated solvents, 
chromates, acids, and hydraulic oil within OU12. In addition to these contaminants, others 
may be identified based on RFI/RI analytical results. Criteria for performing the hazard 
identificabon include, but may not be lunited to: 

Frequency of detemon; 

Environmental media concentrations which exceed background Concentrations; 
and 

Comparison wth Health/Enwonmental Criteria, 

83.4 ion of C m n t s  of Co- 

Analytical results from OU12 field sampling will be screened to retain those con taminants 

which are most Uely to contribute significantly to risks to members of the public. These 
COCs represent the most toxic, persistent, or mobde contaminants identified at an OU. If 
COCs have to be selected, adequate documentation will be prepared to justify including or 
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excluding specific con taminants. As required by the IAG Section VII.D.l.a, a technical 
memorandum which includes a lis- of the hazardous substances present within OU12 
will be prepared and submitted to the EPA and State of Colorado for review and 
approval. The COCS selected from this list will be included in the memorandum with the 

known corresponding ambient concentrations of these contaminants. The memorandum 

will be submitted prior to the required submittal of the BRA for OU12. 

A flowchart to be used in screening COCs has been developed from the discussion in the 
ce for S w  (RAGS) sections S.8,5.9 and 10.4 (ITA, 1989d); 

and is shown on Figure 8-2. In general, each box contains a screening Criteria which may 
be answered "yes" or "no". Flow to the left rndicates con taminants that will be deleted 
from quantitatwe risk assessment unless associated with an anomalous area, defined as 10 

times the mean site concentrabon. Contarmnants that the screening process moves to the 

right of the flowchart will be retained for quantitative risk assessment unless they are 
identified as essential human nutrients. Analytical results fkom the OU12 field sampling 
program will be screened in order to retain those con taminants which are most likely to 
contribute significantly to human health mks. 

The screening process begins with analytical results from the site-specific chemical analysis 

list set forth in this work plan. The data will be evaluated according to RAGS section 
5.93 to determine if the detection frequency is greater than 5 percent. The chemical will 

be considered for elimtnation from the quantitative risk assessment if: 

it is detected infrequently in one or perhaps two environmental media; 
~ 

i o  
it is not detected in any other sample media, or at high concentrations; and 
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there is no reason to believe that the chemical may be present @PA, 1989~). 

Contaminants with a detection frequency less than or equal to five percent will be 

detection frequency that were not detected in anomalous areas will be deleted from 
further consideration. Contaminants with a detection frequency greater than five percent 
will be retamed for further screening. 

screened to determine if they were detected in anomalous areas. Con taminants with low 

As discussed in RAGS sections 5.8(3) and 10.4.7, remaining contaminants will be screened 
to determine if the concentration is statistically different from background. This second 
step in the screening process employs appropriate parametric and non-parametric 
statistical data evaluation methods (e.g., tolerance intervals, analysis of variance [ANOVA], 
etc). Guidance on statistical methods includes RAGS @PA, 1989d), Guidance for Dm 
a @PA, 1990)s Methods for ths mlwiQJ3 of GlwllU .. . 

. .  @PA, 1989c), and mcal Methods for 
(Gilbert, 1987). Those contaminants whch are not detected at concentrations statistically 
elevated above background will be considered for elimination, but will be further screened 
to determine if they are associated with anomalous areas. If they are not statistically 
elevated above background or associated with anomalous areas, they will be eliminated. 

The next step in the screening process is to determine if the chemical is considered a 

carcinogen. As indicated in Figure 8-2, EPA guidance will be employed to identify 
chemicals that are classified as Group A, B, or C carcinogens. This screening step does 
not eliminate a chemical form further consideration. Instead, it automatically identifies 
carcinogens for inclusion in the risk assessment, even if detected at low concentrations. 



~~ ~ ~ ~ 

Non-carcinogens retained for further screening will be checked to determine if mean 
concentrations are greater than one-tenth the value of identified health protective criteria 

Con taminants with 

mean concentrations greater than one-tenth health/endronmental Criteria will be retained 
in the screening process. If the mean concentration is less than one-ten9 health 
protective criteria, the contaminant is remewed for mobility, persistence, or significant 
decay products. Mobility may be evaluated according to criteria such as high volatility, 
high solubility, and low organic carbon partition coefficient (Ka) and persistence may be 
evaluated according to critena such as half-life and bioaccumulation. For example, as IK, 
increases, a con taminant is more likely to remain in water than to bind to sediment or soil. 

Contaminants that are not highly mobde, persistent, or possess significant decay products, 
and are not associated with hot spots will be eliminated. Con taminants determined to be 
h a y  mobile or persistent may be retained for further screening. 

(e.g., reference dose based criteria, drinking water standards, etc.). 

The final screening step is to determine if any of the con taminants retained in the 

screening process are essentd human rmtnents. As stated in RAGS ScCtioIl 5.9.4, 

"chemicals that are essential human nutrients, present at low concentrations (Le., only 
slightly elevated above naturally occurring levels), and toxic only at very high doses (Le., 
much higher than those associated with contact at the site) need not be considered further 
in the quantitative risk assessment. Examples of such chemicals are iron, magnesium, 
calcium, potassium, and sodium" @PA, 1989d). Consequently, con taminants that meet the 

essential nutrient criteria will not be considered further. 

Contaminants retained through the screening process represent the most prevalent, toxic, 
persistent, or mobile contaminants. These will be added to the list of con taminants of 
concern, which will be used in the quantitative risk assessment. 
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There are inherent uncertainties that must be recognmd in the data collection and 

evaluation component of the Human Health Risk Assessment. uncertainties include those 
associated with field sampling laboratory analysis and laboratory quality assurance 
procedures, and with accuracy of the RFEDS database or other databases compiled for 

use in the risk assessment. All of these sources of information are used to identify and 
describe Cots. Uncertainty analysis will be performed to characterize and quantify, if 
possible, the sources and magnitudes of uncertainty in the data collection and duat ion 
component. Quantitative techniques may include sensitivity analysis, or numerical methods 
such as Monte Carlo analysis. A more detailed description of uncertain analyses 

considered for use in completing the overall Human Health Risk Assessment for OUl2 is 
in Section 8.5. 

The objectives of the exposure assessment are to identify actual or potential chemical and 
radiological exposure pathways, characterize potentially exposed populations, and 

determine the concentration and duration of exposure. The exposure assessment includes 

several tasks: 

Characterization of the exposure setting relative to con taminant fate and 
transport and potentially exposed populations; 

Identification of exposure pathways which are comprised of a source and 
mechanism of release to the environment, an environmental transport medium, a 
point of potentral contact for humans or biota, an exposure point, and an 
exposure route at the exposure point; 
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Iden~cation of exposlve scenarios associated with pathways to current and 
potential future exposed populations; and 

Identification of uncertainties associated with the exposure assessment that 
impact the risk characterization. 

Exposure is defined as the contact of an organism with a contaminant or physical agent. 
The magnitude of exposure is deterrmned by measuring or estimating the amount of a 
con taminant available at the exchange boundaries. When con taminants migrate from the 
site to an exposure point, or when a receptor directly contacts contaminated media, 
exposure can OCCUT. 

83.1 -Mu 
The conceptual site model developed for OU12 discussed in Section 25 and shown on 

and releases, and potential receptors and associated exposures. The models help to 
characterize the exposure setting relative to con taminant fate and transport mechanisms 
through exposed receptors. These models may be revised, based on RFIW data collected 
for the OU, to incorporate new information. 

Figures 2-39 and 2-40 will be used to evaluate primary and secondary con taminant soulcts 

To assess the potential adverse health effects associated with access to the site, the 

potential level of potential receptor exposure to the selected contaminants must be 
determined. Both current and potential future receptors are coIlsidcrcd in this 
determination. The primary current receptors identified at OU12 include occupational site 
workers, and ofhite residents. Offsite potential future receptors include light industrial 



and ecological site worker. Future owte residential receptors will be considered, although 
it is highly unlikely the RFP will allow unrestricted, residential use in the future. 

Intakes of potentially exposed receptors will be calculated separately for dl appropriate 
pathways of exposure to contamunts. Then, the total chronic intake by each route of 
exposure will be calculated by adding the intakes from each pathway. Total oral, 
mhalation, and dermal chronic exposures as well as external exposure &om radionuclides 
will be estimated separately. Exposure concentrations will be estimated as described in 
Section 83.4 for a variety of reasonable exposure conditions in order to evaluate the range 
of plausible exposure concentrations. At a minimum, the exposure assessment will 

consider the estimated mimmum, expected, and reasonable maximum exposure (RME) 
concentrations. RME concentrations are represented by the 95th percent confidence limit 
on average concentration. 

833 

The conceptual site model helps identify potential con taminant fate and transport 
mechanisms. These could include soil contaminants leaching to ground water and 
subsequent transport, soil entrainment and downwind deposition, or surface runoff that 
transports surface soil and sedunents downslope. Contaminant-specific characteristics 
affect fate and transport. Factors affectmg the probability a contaminant will migrate 

include, but are not limited to, the following: 

. Solubility; 
Partition coefficients; 
Vapor pressure; 
Henry's Law constant; 



Bioconcentration or ddution factors; and 
Half-life or degradation in the environment. 

The evaluation of these factors WIU help determine if con taminants can migrate from their 

sources to potential receptors; not only those receptors identified under current usc 
scenarios, but those identified under potential future exposure scenarios as well. 

Models utilized for fate and transport evaluation will be described and submitted in a 
technical memorandum to the EPA and State of Colorado for review and approval as 

required by the IAG Section VII.D 1.b. The memorandum will include a summary of the 

data that will be utilized in these models. Representative data will be utilized and the 
limitations, assumptions, and uncertainties associated with the models shall be 
documented. This memorandum wdl be submtted pnor to the required submittal of the 
baseline risk assessment. 

833 m u r e P m  
By using the conceptual site model and information on contaminant fate and transport, 
exposure pathways can be identified. This mformation, combined with data on the 

physical site setting and potentially exposed site worker population, will be uscd to identify 
and evaluate complete exposure pathways. The Human Health Risk Assessment will 

consider only complete exposure pathways, those for which data support the presence of a 

source, release mechaman, transport mechanism, exposure route and affected receptor. 
Complete exposure pathways include the receptors and exposure route (insestiOn, 
inhalation, dermal, and external irradiation). 
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As required by the IAG Section Vn.D.l.b, a technical memorandum will be submitted to 
EPA and the State of Colorado for review and approval concerning the exposure 
scenarios. The memorandum will describe the present, future, potential, and reasonable 
use scenarios. A description of the assumpt~ons made and the data used will be included. 
This memorandum will be submitted prior to the required submittal of the baseline risk 
assessment 

83.4 Point cancenttptinns 

By using the data set identified as part of Subsection 8.2.2, exposure point concentrations 
will be estimated. Some data wdl be collected at the point of exposure. Other data 

collected at the source may be used 111 conjunction with a transport model to estimate 
expected concentration at some exposure pomt. Because modeling may add uncertainty, 
the work plan emphaslzes collechng data at exposure points where possiile wen though 
these data provide only a snapshot of conditions in time and space. 

A statistical approach will be taken to characterize a range of expawe point 
concentrations for representative exposure scenarios and conditions. The initial step will 

be to evaluate and characterize the underlying statistical distriiution (e.g., normal, 
lognormal, etc.,) through classical methods such as histograms and goodness of fit tests, 

and similar summary statistus. Based on this initial assessment, suitable measures of 
central tendency aud disperuon such as the mean, vahnce, and similar summary statistics 
will be developed. These measures will be used to characterize exposure point 
concentrations for Merent cases of interest such 8s: the expected case; the 95 percent 
lower confidence limit case, and the 95 percent upper confidence limit the RME case. 



~~ 

83.5 

Contaminant intake or exposure is normalized for time and body weight, and is expressed 
as mWgrams of chemical per Bilogram of body weight per day (mg/kg/day). Radionuclide 
intake is expressed in picd3uries @Ci). Six basic factors are used to estimate 
intake: exposure frequency, exposure duration, contact rate, chemical concentrations, body 

weight, and averaging time. These factors are bas& on the types of exposure, for 
example, ingestion, inhalahon, or dermal. 

The lower confidence hit, upper confidence limit and average exposure point 
concentrations are used in conjunction with receptor activity patterns to estimate 
con taminant intake for each exposure route as appropriate. EPA guidance such as BiSk 

E- 
G u i w e .  Stdard Def-sure F U  

(EPA, 1989d) will be consulted m developing boundmg case exposure parameters to 

support an unbiased exposure assessment. Also, the averaging time for carcinogens and 
noncarcinogens differ. 

Other standard contaminant intake rates established by the EPA that will be used, if 
appropriate, include the followmg: 

Soil ingestion rates based on age; and 
Inhakition rates based on activity levels. 

Contaminant intake rates can also be estimated for dermal exposures. Of the three routes 
of exposure (ingestion, inhalation, and dermal), the greatest uncertainty is associated with 

dermal exposures. 
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83.6 in the -sure mssment  
The ability to construct exposure scenarios for a site depends on the mounts and kinds of 
environmental data collected for that purpose. Some uncertainty is inherent in 
environmental data collection. The numbers and kinds of uncertainties included in the 
exposure assessment directly impact the risk characterization; many professional 
judgements impact the identificabon and description of physical site attributes that affect 
exposure and activity patterns. One of the major areas of uncertainty in the exposure 
assessment is the prediction of human activities that lead to contact with environmental 
medra and exposures to site-related contarmnants. This section of the Human Health Rislt 
Assessment will identify and evaluate how site attributes related to environmental 
sampling and analysis, fate and transport modehg, and exposure parameter estimation 
and assumptions about them affect uncertamty relative to assessing risk. 

8.4  CITY ~ S S ~ N T  

The objective of the toxicity assessment is to describe the con taminants considered in the 
Human Health Risk Assessment relative to their potential to cause harm. The toxicity 

assessment has two general steps. The first determines what adverse health impacts, if 
any, could result from exposure to a particular contaminant. These are typically dassified 
as carcinogenic and noncarcinogenic health effects. The second step, the dose-mponsc 
evaluation, quantitatively examines the relationship between the level of exposure and the 
incidence of adverse health effects. 

Toxicity depends on the dose or concentrabon of the substance (dose-response 
relationship). Toxicity values are a quantitative expression of the dose-response 
relationship for a con taminant and take the form of reference doses (Rn>) and cancer 
slope factors, both of which are specific to exposure via different routes. 



Two sources of toxicity values are currently available for chemicals and radionuclides. The 
primary source is the EPA's Integrated Risk Information System (IRIS) data base, which 
contains up-to-date health risk and regulatory information. IRIS contains only those RfDs 
and slope factors that have been verified by EPA work groups, and is considered by EPA 
to be the preferred source of toxicity infomaon for chemicals, 

Following IRIS, the most recently avdable Health Effects Assessment Summary Tables 
@EAST), issued by EPA's Office of Research and Development, will be consulted to 
identify interim RfDs and slope factors for chemcals and radionuclides. Other sources 

such as ICRP and National Commission on Radiological Protection (NCRP) will also be 
consulted. 

Toxicity values for substances idenfled in OU12 whtch lack EPA toxicity values can be 
developed in consultation with EPAs Environmental Criteria Assessment Office (ECAO). 

It rs not expected that toxicity values will be developed within the OU12 Human Health 
Risk Assessment. 

A technical memorandum will be submitted to EPA and the State of Colorado for their 
review and approval listmg the toncologcal and epidemiological studies utilized to 
perform the toxicity assessment as required by the IAG SectionVII.D.1.c. This 
memorandum will be submitted pnor to the required submittal of the baseline risk 
assessment. 

In addition to identifying appropnate toxiuty values, this section of the Human Health 
Risk Assessment will provide bnef toxicity profiles based on recent, published literature 
for each contaminant evaluated in the Human Health Risk Assessment. These profiles 



will describe the acute, chronic, and carcinogenic health effects associated with radioactive 
and nonradioactive contammints identified m OU12. Acute and chronic wtposure to site- 
related radionuclides will be discussed, but most of the information presented will deal 
with the carcinogenic hazard posed by the site-specific radionuclides. 

The toxicity assessment section will include a discussion of uncertainties. The numbers 
and kinds of uncertainties identified for the toxicity assessment directly impact the risk 

assessment. Uncertainbes for the toxlcity assessment are associated with the toxicity 

values and then denvation, or the lack of toxicity values for site-related con taminants. 

Uncertainties include, but may not be h t e d  to, the following: 

Not all constituents at the site have critical toxicity values (such as cancer slope 
factors or reference doses), therefore, potential risk cannot be quantified for 

these consbtuents and this may underestunate risk from the site; 

Using cancer slope factors derived from the upper 95th percent confidence limit 

is likely to lead to overestimation of risk. Carcinogen slope factors assume no 
threshold for effects; if thresholds do exist, the true risks could be zero at 

sufficiently low doses; 

Lacking toxicity data, synergistic or antagonistic effects cannot be accounted for 
quantitatively; and 

critical toxicity values derivation include, but may not be limited to, the 
following: 



Extrapolating toxicity values from high experimental doses to low doses for 
enw.ronmental exposures; 

Extrapolating data from tests with experimental animals to humans; 

extrapolating test data collected over short durations to long-term exposure 
durations; 

Extrapolating data collected using homogeneous experimental animal 

populations to humans who individually can vary substantially in their 
mdividual dose-response reactions; 

Extrapolating from continuous experimental doses given to animals to 
mtemttent human exposures; and 

Extrapolating absorpbon rates. 

The methods used to derive slope factors and reference doses are intended to be 
conservative in recognizing these types of uncertainties. In addition to the numerid 
approaches used to incorporate uncertainty in deriving toxicity values, the overall quality of 
the toxicology data base for a compound is evaluated. This am include consideration of a 
number of studies, their consistency, the availability of infomtion on multiple species and 

multiple routes of administration, the demonstration of a clear dose-response relationship, 
plausible biological mechanisms of action, and especially direct evidence of effccts in 
humans. Such reviews are performed by the EPA in developing toxicity parameter values 

and result in an overall evaluation of the confidence level in the toxicity values. Not all 
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toxlaty values represent the same degree of uncertainty; all  are subject to change as new 
evldence becomes avadable. 

8.5 RISK C-OY 
This part of the Human Health Risk Assessment presents the evaluation of potential risk, 

to public health assoaated with exposure to contaminants at the OU12 site. Potential 
carcmogemc and noncarcinogenic rrsks associated with complete exposure pathways will be 

estimated Risk charactemabon involves integrating exposure assumptions and toxicity 
mformabon to quanbtafively estimate the risk of adverse health effects. Risk 
characterization will be performed in accordance with EPA guidance @PA, 1989d). 

Noncancer health effects wdl be assessed by companng the estimated daily intake or 

exposure to a contamlnant to its reference dose (RfD). Tlus companson measures the 

potential for noncarcinogenic health effects given the chemical intake factors used to 
estimate exposure. To assess the potential for noncancer effects posed by multiple 
contammants, the EPA's hazard index approach will be used. The method assumes dose 
addibvity Hazard quofients (indimdual chemcal intake divided by the chemical RfD) are 
summed based on idenflcation of target-tissues and like impacts to provide a hazard 
mdex; if the mdex exceeds one, there is a potential for health effects. 

The potential for carcinogenic effects for nonradiologml contaminants wrll be estimated 
by calculatmg excess lifetune cancer risks from the lifetime average exposure and cancer 
slope factor. IRIS slope factors for rdonuclides of concern will be used to estimate risks 

from exposure for up to four pathways inhalation, ingeshon, air immersion, and external 
madiabon. €€EAST tables wdl also be used to identify interim RfDs and slope factors for 
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any rahonuclides of concern not included in the IRIS database, and radiologml mks vvlll 

be estimated according to guidance provided by the EPA (1989d). 

For radiological con taminants, dose to the public wdl first be determined for the pathways 
m question for each radionuclide of concern. Based upon these doses, the mk of an effect 
vvlll be d e t e m e d  usmg age- and sex-specific coeffiaents for mdividual organs receiving 
radiation doses. In accordance with EPA gudance, organ-specific dose conversion factors 
vvlll be used to denve slope factors that represent the age-averaged Metime excess cancer 
inadence per u t  intake for the radionuchdes of concern. The sum of the risks from all 

radionuclides and pathways yields the lifetime risk from the overall exposure Risks will 

be combined as appropriate, taking lnto consideration the plausibility of multiple 
exposures. 

The Human Health Risk Assessment will present the chemical and radiological risk 
estmates separately with discussion on the additivity potential for these risks. 

Both noncancer and cancer risks wdl be estimated by using RME combined wth exposure 
assumpt~ons. Tius allows mk ranges to be considered rather than a single value, and more 
closely considers the uncertainty associated with the estmates. In addition, risks may be 
added across exposure routes If con&tIons for doing so @e., biologically plausible and 
consistent wth reasonably expected exposure scenarios) indicate that it is appropriate. 

Not all contaminants identified at OU12 wdl have toxicity values, thereby limiting the 
ablllty to develop quantitative estmates of risk. Where adequate toxicity values cannot be 
idenwed, potential mks assoaated wth exposure to those constrtuents will be dealt with 

qualitatwely . 

40103-2\5ECl'ION 8 M.y 6,1992 
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The numbers and kinds of uncertainties identified m the Human Health R~sk Assessment 

directly mpact the interpretation of estlmated nsks developed m this section. Quantitatwe 
nsk estunates denved m risk assessments are conditional estmates that include numerous 
assumptions about exposures and toxiaty. Uncertainty is mtroduced from a variety of 
sources includmg, but not h t e d  to, the following. 

I 

Smpllng and adysls, 

Exposure estunaQon; 
Exposure population dynarmcs; and 
Toxicological data. 

Risk assessment involves extrapolation of often incomplete data and information obtained 
under one set of conditions to a hkehhood or probabihty of events to be encountered 

under different circumstances. The objectwe of this task will be to evaluate the reliability 
of the Human Health Basehe R s k  Assessment as a scientifically credible instrument 
upon whch to base risk management decisions. An uncertainty analysis will be performed 
to charactem and quanw, to the extent practicable, the sources and magnitudes of 

uncermnty in the human health risk assessment The existing data bases may be 
madequate for accurate analysrs, and the complenty of the process requires the 

incorporation of expert or subjectwe judgments. Quantitative techques may include 
sensitivity analysis of testable or untestable assumptions, first-order analysis to evaluate the 
propagation of errors, or numencal methods such as Monte Carlo analysis. Other methods 
of analysis of incomplete data sets may utilize Batesian theorems, expert systems that 
analyze the consequences of events relatwe to others, or other types of logic systems such 
as event or fault trees to handle uncertainty. The results of these analyses can be 
converted into quantitatwe terms to express probabhties. 

E 
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9.0 ENVIRONMENTAL EVALUATION WORK PLAN 

9.1 JNTRODUCI'ION 

OU12 hes entvely w i t h  the production area at the RFP site in areas 400,700, and 800. 

Thls zone has been developed to such an extent that there are no viable ecosystems or 
natural habitat presently emting. There are insufficient ecosystems, components, or 
funct~ons emtmg on OU12 to require a comprehensive ecological risk assessment. In 
add~t~on, the area contaimng MSSs 111 OU12 overlaps with other plant site OUs, and is 
contained within the OU9 preliminary study area OU9 is the Original Process Waste 
Lines, a network that extends throughout much of the production area. The OU9 
Environmental Evaluation (EE) Work Plan defines an ecolopd risk assessment within 
the production study area that 1s reduced in scope and focused on requirements 
proporhonal to the depauperate ecosystems considered. The objective of the OU12 EE is 
to address and characterize effects of contaminants on ecological resources present, and 
then to determine if there is a risk of contamination of offsite biota by target taxa 

mgratmg from the study area 

Coordination of OU12 EE requirements with the OU9 EE is mandated by the overlapping 
study areas. Habitat and biological surveys proposed for OU9 will m e r  the entire 
industrial area, and the results will apply to the OU12 study area. Following IS a brief 
description of the study components presently proposed for OU9, and how these studies 
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relate to the OU12 EE. These semons are based on a preltminary draft of a technical 
memorandum for a remion to the EE proposed for OU9 (EG&G, 1992) 

9.2 MOLOGIcqlL AND -AT SITE C-ON 

Biota and habitat surveys proposed for OU9 will be adequate for the biological and 

habitat characterization of OU12 and WIU not be duplicated or repeated. These surveys 

wdl prowde the following mformabon applicable to OU12: 

Comprehensive survey and mapping of types and extent of habitats, particularly 

habitats that could support migratory birds; 

Presence and/or use of habitats by raptors and mgratory birds, including 
waterfowl and passerine species, 

Presence or absence of threatened and endangered species, or species of special 
concern; and 

Data on small and large mammals or bird population dynamics, if present. 

This characterization will include a literature review, expert consultat~on, and field surveys 

for vegetation, species of special concern, smaU and large mammals, and birds. Soil series 

wdl not be mapped because of the heady disturbed nature of the soil surface within 
OU12. This informafion wdl be rncluded in the three following reports: 

Habitat survey report for compliance with acts and regulations protecting 
migratory birds, 

40103-2~0N 9 May 5.1992 
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Bio logd survey report for compliance with acts and regulabons protectmg 

threatened and endangered speaes; and concern; and 

A report of results of smaU and large mammals and bird surveys. 

A hst of state and federal plant and anunal species of concern is included in Table 9.1. 
Although several birds, one plant species, and one mammal speaes are listed as occurring 
somewhere at RFP, (designated on the table with a "Y"), there are no habitats wthin 

OU12 antxipated to support then potential existence. The OU9 EE will address the 

potential presence of these species wthm the produrnon area. 

93 ECOToMCOLoGICAJ, INVESTIGATIONS 
Ecotoxlcologml mvesQgabons wdl be conducted If the f o l l m g  con&Qons are present on 

ou12: 

If target taxa are present on the study area and are accumulating or concentratmg 

target analytes; and either 

The contaminated target taxa are capable of migration outside the OU12 study 

boundaries; or 

The contaminated target taxa are hghly mobile and actually move outside the 
study or industnal area boundaries. 

If the above codtiom are not met, then it is presumed that there is no risk of 
contamination of offsite biota from OU12 

401@3-2\sBcIxIN 9 3,1992 



If an ecotoncologcal mvesbgation 1s necessary, it would consist of the following 
procedures. 

Developing a site-speufic Conceptual Exposure Model to iden@ potential 
pathways for exposure of onsite biota; 

Developing a Conceptual Biota Transport model to identify potential pathways 
for offkite transport; 

Selection of target taxa and target analytes (biologrcally actwe COG); and 

- Duect measurement of target analytes within target taxa. 

A technical memorandum would be submitted for EPA and CDH review and approval and 
USFWS and CDOW review prior to htiating any work. The procedures for conducting 
thts type of mvestigabon for the industrial area are presently under development for OU9, 
and would be adapted, if needed, for the much smaller and highly disturbed study area in 
ou12. 

Thts informabon would be used to assess the ecological m k  posed by contaminant 
mgrabon by contaminated target taxa. InformaQon on con taminant migration by target 
taxa to other OUs will be provlded to those OU managers for usc in conducting their EEs 
for identifying ecological risks. This would be a quantitative estimate with the appropriate 
uncertamty analysis for model assumptions and estimates of parameters. This information 
would also be coordinated wth contaminant migration by physical or abiotic media 
developed during the site charactemation and transport models. 
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9.4 ENVIRONMENTAL EVALUATION REPORT 

The Enmronmental Evaluation (EE) po&on of the BRA m the RFI/RI report u?ll consist 

of the habitat survey, biologcal survey and small and large mammal and bird survey 
reports discussed m Section 92. If an ecotoxicological investrgation IS conducted, the 

results would be included m the EE portion of the BRA m the RFI/RI report. 
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10.0 QUALITY ASSURANCE ADDENDUM 

This section consists of the Quality Assurance Addendum (QAA) for investigations at 

Operable Unit 12 (OU12), whch supplements the "Rocky Flats Plant Sitewide Quality 

Assurance Project Plan for CERCLA Remedial InvesQgation/Feasibihty Stu&es and RCRA 
Faclllty Investigations/Correctwe Measures Studies Activities" (QAPjP) (EG&G, 1991e). 
This QAA establishes the site specific Quality Assurance (QA) controls applicable to the 

mvestigation activities desmbed in the OU12 Work Plan. 

OU12 1s one of 16 operable mts (OUs) i d e n ~ e d  for investigations under the Rocky Flats 
Plant (RFP) Interagency Agreement (JAG). OU12 contains 11 individual hazardous 

substance sites (IHSSs), which are described in Section 2.0 of this draft RFI/RI Work Plan. ' 
The OU12 Work Plan was prepared m accordance wth the Federal and State of Colorado 
regulations and guidance documents identified in the Section 1.0, Introduction. 

10.1 QRGANI&$IION AND WPONSIBI- 

The overall organization of EG&G Rocky Flats and the Environmental Management 
Department (EMD) and &visions mvolved in Environmental Restoration (ER) Program 
amvities s shown in Figures 1-1, 1-2, and 1-3 of Section 1.0 of the QAPjP. Individual 

responsibAties are also desmbed m Section 1.0 of the QAPjP. 
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Contractors wdl be tasked by EG&G Rocky Flats to implement the field activities outhed 

m the OU12 Work Plan. The specific EMD personnel who will interface wth the 
Contractors and who wdl provide technical direction are shown in Figure 10-1. 

102 SURANCE P R O G W  

The QAPJP was wntten to address QA controls and requirements for implementing IAG- 
related activities. The content of the QAPJP was driven by Department of Energy (DOE) 
RFP Standard Operating Procedure (SOP) 5700 6B, which requires a QA program to be 
implemented for all  RFP actiwtres based on Amencan Society of Mechanical Engineers 

(ASME) NQA-1, “Quality Assurance Requuements for Nuclear Facilities,” as well as the 
IAG, whch specifies that a QAPjP for IAG-related activities be developed in accordance 
with the Enwonmental Protection Agency (EPA), ”Interim Guidelines and Specifications 
for Preparing Quality Assurance Project Plans,” (QAMS-005/80). The lklement format 
of NQA-1 was selected as the basls for both the QAqP and subsequent QAA wth the 
applicable elements of QAMS-005/80 mcorporated where appropnate. Figure 2-1 of the 
QAPJP illustrates where the 16 QA elements of QAMS-005/80 are integrated into the 
QAPJP and also mto this QAA. Section 2 0 of the QAPjP also identifies other DOE Orders 

and QA requrements documents to which the QAPJP and this QAA are responsive. 

The controls and requirements addressed in the QAPjP are applicable to OU12 activities, 
unless specified otheme in this QAA. Where sitewide mons are applicable to OU12 

Wvibes, the appliable sectlon of the QAPjP is referenced in this QAA. This QAA 
addresses additional and site-speclfic QA controls and requirements that are applicable to 
OU12 actimties that may not have been addressed on a sitewide basis in the QAF+jP. Many 
of the QA requirements specific to OU12 are addressed in the OU12 Work Plan and are 

referenced in this QAA. 
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102.1 

Personnel quahfication and trainlng reqwements for KFP ER Program actiwties are 

addressed m Section 2.0 of the QAPJP Personnel quahfications and training requred to 
perform the EMD SOPs that are apphcable to OU12 mvestigations are specified wthin the 
respectwe procedures. The EMD SOPs are identdied in Table 10.1. 

102.2 

A QA summary report shall be prepared annually or at the conclusion of these activities 
(whchever IS more frequent) by the EMD Quallty Assurance Project Manager (QAPM) or 
designee. This report shall include a summary of field operation and laboratory inspections, 
survedlance, and audits and a report on data verificabon and validation results. 

wity Assurance IQmrts to Maa-mea 

103 DESIGN CONTROL AND CONTROJd OF SCIENTIFIC I N V E S T I G ~  ' 0  
103.1 -tm4 

The OU12 Work Plan describes the investigabon actimties that will be implemented during 

the characterization of the OU12 MSSs. The OU12 Work Plan identifies the objectives of 

the investigations; specifies the sampling, analysis, and data generation requirements; and 
identdies applicable operatmg procedures that wdl provide controls for the mvestigations. 

As such, the OU12 Work Plan is considered the investigation control plan for OU12 RFI/RI 
activities. 

10.33 Data Oualitv Obiective 

Data needs and data quality objectives (DQOs) for OU12 mvestigations are addressed in 
Seaons 4.0 and 8.0. Identificabon of data needs and objectives asslst decision makers in 

determirung what the quality of the data should be, which 111 turn dictates the type of quality 



controls that are necessary to ensure that data of appropriate quality is generated. The 
DQOs for the OU12 invesbgabons were established in accordance with Appendix A of the 
QAPjP. Data quality can be measured in terms of precision, accmuy, representativeness, 
comparability and completeness (also referred to 8s P A R E  parameters). These 
parameters are defined in Appendn A of the QAPjP. 

PARCC parameter goals are estabhhed prior to mitiating investigations in order to assist 
decision makers in deterrmning if DQOs for measurement data have been met. Historical 
precision and accuracy measures for EPA Contract Laboratory Program (UP) analytical 
methods have been deterrmned. These htoncal measures have been selected as the goals 
for aIl Analytical IV data. Analytical levels are defined and discussed in Appendix A of the 
QAPjP. The precision and accuracy goals for Analytical Level ID, IV, and V data for EPA 
Target M y t e  List, Target Compound List, and several indicator analytes are listed in 
Appendix B of the QAPjP. Precision and accuracy goals for Analytical b e l  I and 11 data, 
which consist of field screening and analysis measurements, have been established for 
several parameters and are also presented in Appendn B of the QAPjT. Table 43 of the 
OU12 Work Plan identifies the analytical levels for each type of data to be generated during 

field hestigations. Goals for representativeness, comparability, and completeness for the 
RFP ER Program investigations, includmg OU12 investigations, are discussed in Appendix 
A of the QAPjP. 

- 

The ecological characterization activibes lnherent in Section 9,0 are to be accomplished in 
the OU12 EE. These characterization data typically require Analytical Level I and II data 

Data quality for these characterization activities shall be controlled by adhering to the field 
sampling operating procedures used in the OU12 EE. 
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Sampling locations and fkequenaes for r&ological surveys, soil gas, asphalt/concrete 

samples, soil, sedment, and ground water for OU12 MSSs are addressed in Section 6.3 and 

summarized in Table 6.1. Sampling equpment and procedures for this samphg are 
identified in Section 6.4. The SOPS that are apphcable to OU12 field actmties and the 

part~cular actimQes to which they are applicable are summarized in Table 10.1. 

103.4 mlytica 1 Procedures 

The analytical program for the OU12 RFI/lU investigaQon IS discussed m Section 6.5. The 

analytes of interest and the speded detection h t s  are identified in Table 62. The 

analytical methods that shall be adhered to are those that are specified in the EG&G Rocky 

Flats General Radiochermstry and Routme Analflcal Services Protocol (GRRASP), Parts 
A and B. These methods are referenced m Section 3.0 of the QAPjP. Specific analytical 

methods for each analyte identd5ed in Section 6.5 are referenced in Appendix B of the 

QWP. 

103.5 &y iDment Decontamination 

Non-dedicated sampling equpment (Le., sampling equpment that IS used at more than one 
location) shall be decontaminated between samplmg locat~ons in accordance with SOP FO3, 
General Eqwpment Decontamhabon. Other equipment (e.g., heavy equipment) potentially 

contammated d m g  driUmg, hydrogeologc/geologic testing, bonng, sample collection, etc. 

shall also be decontaminated as specified m EMD SOP F 0 4 ,  Heavy Equipment 

Decontmabon. 
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103.6 Air 0- 
Air monitomg shall be conducted d m g  implementabon of field actmbes that have the 

potential to create windblown dispersion of con taminants, mduding drilling, comg, and 

installation of boreholes and monitoring wells. Air monitoring will ensure that OU12 
RFI/RI amvibes comply wth the RFF’ Interim Plan for Prevention of Contarmnant 

Dispersion. Air Monitoring shall be conducted according to EMD SOP FO.1, Wmd Blown 
Con taminant Dispersion Control. 

10.3.7 Contm 1 

To ensure the quality of the field sampling techniques, collection and/or preparabon of field 

quality control (QC) samples are mcorporated mto the sampling scheme. Field QC samples 

and collection frequenaes for OU12 are addressed in Section 6.7 and identified in 
Table 6.5. A specific sampling schedule shall be prepared by the sampling subcontractor 

for approval by the EG&G Project Manager, prior to sampling. 
0 

for Field OC S a  10.3.7.1 mjectwes 

Eqmpment m a t e  blanks are considered acceptable, if the concentration of analytes of 

mterest is less than three times the requved detection h i t  for each analyte as specified in 
Table 6.2. Field dupllcate samples shall agree wth 30 percent relative percent difference 

for aqueous samples and 40 percent for homogenous, non-aqueous samples. 

. .  

Field preservation blanks (for organics and inorganics, respectively) indicate possible field 

contamination when analytes are detected above the minimum detection limits presented 

m Table 6.2. The Laboratory Analysis Task Leader, shown in the organization chart on 
Figure 10-1, IS responsible for verifying these criteria and shall be responsible for checking 

to see If they are met and for quahfyhg data. 

401U3-2UmON 10 M.y 5,1992 1. 
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10.3.7.2 Laboratory OC 

Laboratory QA procedures are used to prowde measures of mternal consutency of analytical 
and storage procedures The laboratory contractor shall submit wntten SOPs to the 
Laboratory Analysis Task Leader for approval. The interlaboratory SOPs shall be consistent 
wth EPA-CLP QC procedures or provide acceptance criteria for those analytical methods 
and compounds than do not have speafic CLP procedures. The laboratory SOPs must cover 
the following areas in suffiaent detail and reflect actual operating conditions in effect during 
analyss of EG&G RFP samples- 

Sample receipt and log-in; 

Sample storage and secmty; 

Facrllty security; 

Sample tracking (€&om receipt to sample disposition); 

Sample analysis method references, 

Data reduct~on, venficafion, and reporting; 

Document control (mcludmg submittmg documents to EG&G); 

Data package assembly (see Section lll .A of the GRRASP); 

Quahfications of personnel, 

40103-2\sBcTION 10 M.r 5,1992 
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Preparabon of standards; 

Equipment maintenance and calibrabon; 

List of mtrumentation and equpment (mcluding date purchased, date installed, 
model number, manufacturer, and servlce contracts, If any); 

Instrument detection h t s ;  

- Acceptance critena for non-CLP analyses; and 

Laboratory QC checks applicable to each analytical method. 

Laboratory QC techniques to ensure conslstency and valdty of analytical results (including 
a 

detectmg potential laboratory contamination of samples) include using reagent blanks, field 
blanks, mtemal standard reference matenals, laboratory rephcate analysis, and field 
duplicates. The laboratory contractor shall follow the standard evaluation guidelines and 
QC procedures, includmg frequency of QC checks, that are applicable to the particular type 

of analytical method bemg used as specified m Parts A and B of the GRRASP and Section 
3.0 of the QAPjP. All data packages shall be forwarded to the Laboratory Analysis Task 
Leader, the project manager or the validation contractor, shown organizationally on Figure 
10-1 for renew and venfication. 

103.8 L g  

To assure the overall quality of the RFI/RI actiwQes drscussed m the OU12 Work Plan, 
field mpeaons shall be conducted daily and audits and surveillance will be conducted at 

40103-2u1BcllON 10 May 5,1992 ' 0  
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various intervals. The intervals will be determined by the lmportance and complexity of 
each amvity. Intervals will also be based on the schedule contained in Section 7 0 At a 
mintmum, each of the field sampling actmities descnbed m Sections 6.3 shall be monitored 
by an rndependent surveillance team at least once during the sampling process. EG&G will 

conduct aucfits of the laboratory contractor(s) as speclfied rn the GRRASP, Parts A and B. 
The audits and survedance, and activity Readiness Revlews are discussed further in 
Section 10.18. 

103.9 

10.3.9 1 Turnar- 
Analpcal reporting turnaround times are as specified in Table 3.1 of Section 3.0 of the 

Data Reduct ion. Validation. and R e m  

10.3 9.2 Data Red- 
Reduction of laboratory measurements shall be in accordance with the methods specified 
for each analytical method. Laboratory data shall be compiled into sample data packages 
by the laboratory contractor. A sample data package shall be developed for each sample 
dehvery group or sample batch, with separate data packages for each type of analysis (e&, 
a data package for organics, one for rnorgmcs, one for water quality parameters, and one 
for rdonuclides). The sample data package shall CoIlSist of a cover sheet/transdttal letter, 
a case narrative, data summary forms, and copies of the data checklists found in 
Attachments I in Parts A and B of the GRRASP. The reduced data will be used in the data 

vahdation process to ven'fy that the laboratory control and the overall system DQos have 
been met. 
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Vahdation mvihes conslst of rewewmg and venfying field and laboratory data and 

evaluatmg these venfied data for data quahty. Data quahty is determrned by preclsion, 

accuracy, representativeness, comparabihty, and completeness of the data. The field and 

laboratory data vahdation mwfies and gudelmes are descnbed and referenced m Sectlon 

3.0 of the QApjP. The process for vahdatmg the quality of the data is illustrated graphically 

m Figure 3-1 of Sectlon 3.0 of the QAPJP, and is also included as part of the sample 

collection, cham-of-custody, and analysls process illustrated in Figure 8-1 of Semen 8.0 of 
the QAPjP. The criteria for determining the vahdity of ER data at Rocky Flats are 
descnbed in Subsection 33.7 of Section 3.0 of the QAPjP. 

103.9.4 Data Re 

Dependmg on t h e z d a a o n  process, data shall be flagged as either "valid," "acceptable 

with qualifications," or "rejected " The results of the data validahon shall be reported m ER 
Department Data Assessment Summary reports. The usability of data (the Criteria of which 

1s also described m Subsectron 33.7 of Section 3.0 of the QAPjP) shall also be addressed 

by the RFI Project Manager. 

10.4 PROCUREMENT IKmJMENT CONTROL 
Procurement documents for items and semces, including senices for conducting field 

investigations and analytical laboratories, shall be prepared, handled, and controlled in 
accordance with the requirements and methods specified in Section 4.0 of the QAq'P. 



10.5 STRUCTIONS. PROCEDURES. AND DRAWINGS I 
The OU12 Work Plan descnbes the actmhes to be performed The OU12 Work Plan shall 
be reviewed and approved in accordance with the reqwements for instruct~ons, procedures, 

and drawmgs outltned in Semon 5 0 of the QAPjP. 

EMD SOPS approved for use are idenaed III Table 101, whch also indicates their I 

apphcability. Any additional quality-affecting procedures proposed for use but not identified 

in Table 10.1 wdl be developed and approved as reqmed by Section 5.0 of the QAPJP pnor 

to performing the affected actinty , 

Changes and vatlances to approved operating procedures and the OU12 Work Plan shall 
be documented through preparahon of Document Change Notices (DCNs), which will be 

prepared, reviewed, and approved m accordance wth requirements specified in Section 5.0 

of the QAPjP. (Note: DCNs were referred to as Procedure Change Notices in Revision 0 

of the QAPJP). 

I 

, 

, 

10.6 DO- CONTROI, 

The following documents shall be controlled in accordance with Section 6.0 of the QAPjP 

RFI/RI Work Plan, Qperable Unit No. 12; 

Rocky Flats Plant Sitewide Quality Assurance Project Plan for CERCLA Remedial 
Investigat~on/Feaabdity StuQes and RCRA Facllrty InvesaaQons/Correctwe 

Measures Studies Actinties (QAPjP); 
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Quallty Assurance Addendum (QAA) to the Rocky Flats Sitewde QAPJP for 

Operable Unit No 12, RFI/RI Actmaes; and 

- EMD Standard Operating Procedures (all operating procedures specified III the 

QAPjP, th.u QAA, and to-be-developed laboratory SOPS). 

10.7 

Contractors that provlde semces to support the OU12 Work Plan actwities shall be selected 

and evaluated as outlined m Section 7 0 of the QApjP. This mcludes preaward evaluation 
and audlt of proposed contractors as well as penodic audlt of the acceptability of contractor 
performance during the life of the contract. Any items or materials that are purchased for 
use during the OU12 invesagations that have the abdity to affect the quality of the data 

shall be inspected upon receipt. 

CONTROL 0 F PURCHASE D ITEMS AND S E R V I a  

10.8 ENTIFICATION AND CONTROL OF ITEMS. D U  

10.8.1 SamD le Cont aine-atiog 

Appropriate volumes, containers, preservation requirements, and holding times for water 
and sod samples are presented m Table 63. 

10.83 m e  Identification 

lWI/RI samples shall be labeled and identified in accordance with Section 8.0 of the QAPjP 

and EMD SOP F0.13, Containerizing, Preserving, Handling, and Shipping of Soil and Water 

Samples. Samples shall have unique identificaQon that traces the sample to the potential 
IHSS, and mdicates the method(s), date, the sampler(s), and conditions prevailing at the 

tune of sampling. 
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10.83 -y 

Sample chain-of-custody shall be mamtaxned through the application of EMD SOP FO 13, 

Containerizmg, Presemg, Handlmg, and Slllpplng of Sod and Water Samples, and as 

dlustrated in Figure 8-1 of the QAPjP for all emnromentaI samples collected dunng field 
mvestigaUons. 

10.9 CONTROL OF PRO- 

The overall process of collecting samples, performing analyses, and inputting the data into 
a database is considered a process that requres control. The process is controlled through 

a series of written procedures that govern and document the work activities. A process 
diagram is shown 111 Section 8.0 of the QApIP. 

10.10 WSPECI'IOIy 

Procured materials and construction amvhes (e.g., ground water momtoring well 
mtaUaUon) shall be lnspected (as applicable) in accordance with the requirements speciEied 
in Section 10.0 of the QAPjP. 

, 

I 

10.11 mST CONTRpH 
Test control requvements specified in Semon 11.0 of the QAplP will be followed during 
the conduct of slug tests in momtor wells at OU12 IHSS investigations. 

10.12.1 field m u  imnent 
Speafic conductiwty, temperature, pH, dissolved oxygen content, oxidation-reduction 
potentd and turbidity of water samples shall be measured in the field. Hexavalent 

40103-2UECI'ION 10 My 5,1992 ' 0  
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chromum, mtrate, and sulfate will also be determined in the field for selected samples. 

Field measurements shall be taken, and the instruments will be cahbrated as specified in 
EMD SOP SW.2, Field Measurements of Surface Water Parameters. Measurements shall 
be made using the followmg equipment (or EG&G-approved alternates): 

Temperature: mercury-filled, tenon-coated, safety-type thermometer (IWR 

Catalogue No 6107-832 or equivalent) or diptal readout thermistor (VWR 
Catalogue No 61017-562 or eqwvalent); 

Specific Conductivity. HACH 44600 Conductmty/TDS Meter or YSI Model 3500 

flow through cell; 

Dissolved Oxygen. HACH or YSI Model 3500 flow through cek 

pH HACH One pH Meter (ths meter may also be used for temperature 
measurements) or YSI Model 3500 flow through cell, 

Oxldation-reduction potent&: platinum redox electrode; 

Sulfate and Turbidity. HACH DE000 spectrophotometer; 

Alkabty: HACH digital otrator; 

Hexavalent chromium. Chemetrics K-2810 Chemets kit; and 

Nitrate: Chemetrics K-6902 Chemets kit. 

401033\sBcIION 10 &y 5.1992 I. 
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In addition to the field measurements for water quality, field measurements for radiation, 
soil gas, and volatde organics in soil and ground water shall also be made. The followmg 
mstruments will be used for these measurements. 

Rad~ologcal field readmgs for field survey grid locations, soil samples, and dnll 

cuttings, core, and samples: A high purity germanium (HPGe) gamma ray 
detector. Use, ahbration, and maintenance will be according to EMD SOP 
currently 111 development, and 

- Field measurements of volatile organics in soil gas, sod, and ground water: A 
mobile laboratory equpped wth gas chromatographs wth multiple detectors. Use, 
calibration, and mamtenance wdl be according to procedures described in 
A p p e n h  G. 

Each piece of field equpment shall have a file that contains: 

Specific model and mstnunent send number; 

Operatmg instructions; 

Routine preventative mamtenance procedures, mcludmg a hst of critml spare parts 
to be provided or available m the field; 

Calibration methods, frequency, and description of the calibration solutions; and 

Standardization procedures (traceability to nationally-recognized standards). 
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The above mformabon shall, in general, conform to the mufacturer's recommended 

operatmg instructions or shall explain the demabon born said mtructions. 

10.123 wratory-  
Laboratory analyses will be performed by contracted laboratones. The eqtupment used to 

analyze environmental samples shall be calibrated, maintained, and controlled in accordance 

with the requirements contained in the specific analyt~cal protocols used as specified in the 

GRRASP. T ~ I S  dormation shall be supplied to EG&G as a laboratory SOP. 

10.13 -LING. STORAGE. SH IPPING 

Samples shall be packaged, transported, and stored in accordance with SOP FO.13, 

Contamerizing, Preservin& Handing, and Shpping of Sod and Water Samples. Maximum 
sample holding tunes, sample preservation, sample volumes, and sample containers are 
spedied in Table 8.1 of Section 8.0 of the QAPJP. Sample handling and storage controls 

at the laboratory shall be provided as a laboratory SOP. 

10.14 S OF INSP-ON. OPERATIOM 

The requirements for the identification of inspection, test, and operating status shd be 
mplemented as specified in S a o n  14.0 of the QAPjP. A log specifyins the status of al l  

boreholes and ground water momtoring wells shall be maintained by the Field Activities 

Task Leader, which shall include well/borehole identification number, ground elevabon, 

casing depth of hole, depth to bedrock, static water level (as applicable), depth to top and 

bottom of screen (as applicable), diameter of hole, diameter of casing, and top/bottom of 
caslng. 
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10.15 CONTROL OF NONCONFORMANCM 

The reqwements for the identification, control, evaluabon, and dsposition of 
nonconfomg items, samples, and data shall be implemented as specified LII Section 15.0 
of the QAPjP. Nonconformances i d e n ~ e d  by the mplementmg contractor shall be 
submitted to EG&G for processing as outlined in the QAPjP. 

10.16 CORRECTME ACTION 

The requirements for the identification, documentation, and verification of corrective actions 
for conditions adverse to quahty urlll be implemented as outhed in Section 16.0 of the 

QAPJP. Condibons adverse to quahty identrfied by the mplementmg contractor shall be 
documented and submitted to EG&G for processing as outlined in the QAPjP. 

10.17 -1"Y ASSURANCE R E C O m  

QA records shall be controlled 111 accordance with EMD SOP FO.2, Field Document 
Control. QA records to be generated dunng OU12 RFI/RI activhes include, but are not 
h t e d  to: 

i 

Field Logs and Data Record Forms (e.g, sample collection notebooks/logs for 
water, sedrment, and au); 

Cahbration Records; 

I Sample Collection and Chain-of-Custody Records; 

Laboratory Sample Data Packages; 

40103-2\sBc110N 10 May 5,1992 ' 0  
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10.18 

Dnlling Logs; 

Work Plan/Field Sampling Plan, 

QmP/QAA; 

Audit/Surveillance/Ie~ion Reports; 

Nonconformance Reports; 

Corrective Action Documentation, 

Data Validation Results; 

Data Reports, 

Procurement/Contractmg Documentation; 

Traimng/Quallfication Records; and 

Inspection Records. 

VERIFICATION 
The requirements for the venficatlon of quahty shall be implemented as specified in Section 
18.0 of the QAPjP. EG&G shall conduct audits of the laboratory contractor as specified 

m the GRRASP, Parts A and B. The EMD QAPM shall develop a surveillance schedule 

401a3-Z\SBcI1ON 10 kLy 5,1992 
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with the surveillance intervals based on the importance and complemty of each 
samphg/andytid actwity. Intervals wdl also be based on the schedule contamed m 
Semon 6 0. 

Examples of some specific tasks that shall be monitored by the surveillance program are as 

follows: 

Soil borings and well installauon (approxmately 10 percent of the holes); 

Field sampling (approximately 5 percent of each type of sample collected); 

Records management (a surveillance will be conducted once at the initiation of 
OU12 actmnes and monthly thereafter), and 

Data venfication, validation, and reportmg. ' 

Audits of cuntractors providing field investigation, construction, and anal*& support 
services shall be performed at least annually or once during the life of the project, whichever 
is more frequent. 

A Readiness Review shall be conducted by the EMD QAPM pnor to the implementation 
of OU12 field investigation activities. The readiness review will determine if all activity 

prereqmites have been met that are required to begin work. The applicable requirements 
of the QAPJP and this QAA shall be addressed 
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10.19 SOFIWARE c o m a  
The reqwements for the control of software shall be implemented as specified 111 Semon 
19.0 of the Q W P .  Only database software 1s anticipated to be used for the OU12 Work 

Plan actmties. Operating procedures apphcable to the use of the database storing 

environmental data can be found in EMD SOP F0.14, Field Data Management. 

40103-2\sHc11oN 10 Mry J, 1992 
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